Langel 09/778,997 Page 



=> file reg 

FILE 'REGISTRY' ENTERED AT 13:59:26 ON 08 NOV 2002 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2002 American Chemical Society (ACS) 

=> d his 

FILE 'LREGISTRY' ENTERED AT 11:55:14 ON 08 NOV 2002 
E SODIUM BOROHYDRIDE/CN 
LI 1 SEA "SODIUM BOROHYDRIDE" /CN 

FILE 'REGISTRY' ENTERED AT 11:58:26 ON 08 NOV 2002 
L2 681 SEA (M(L)B(L)H) /ELS (L) 3/ELC.SUB 

L3 214 SEA L2 AND ( 7HYDR0B0RAT? OR 7B0R0HYDRID? OR 7HYDRID0B0RAT 

? OR PBOROHYDRAT?) /CNS 

FILE 'LREGISTRY' ENTERED AT 12:00:18 ON 08 NOV 2002 
E SODIUM HYDRIDE/CN 
L4 1 SEA "SODIUM HYDRIDE "/CN 

FILE 'REGISTRY' ENTERED AT 12:00:48 ON 08 NOV 2002 
L5 3783 SEA (M{L)H)/ELS (L) 2/ELC.SUB 

L6 2518 SEA L5 AND ?HYDRID?/CNS 

E LITHIUM HYDROXIDE/CN 
L7 1 SEA "LITHIUM HYDROXIDE" /CN 

E SODIUM HYDROXIDE/CN 
L8 1 SEA "SODIUM HYDROXIDE "/CN 

E POTASSIUM HYDROXIDE/CN 
L9 1 SEA "POTASSIUM HYDROXIDE" /CN 

E HYDROGEN/ CN 
LIO 1 SEA HYDROGEN/CN 

E PALLADIUM ON CARBON/CN 

E PALLADIUM ON ACTIVATED CHARCOAL/CN 

E PALLADIUM/CN 
Lll 1 SEA PALLADIUM/CN 

E PLATINUM/CN 
LI 2 1 SEA PLATINUM/CN 

E CARBON/CN 
LI 3 1 SEA CARBON/CN 

FILE 'LREGISTRY' ENTERED AT 12:12:32 ON 08 NOV 2002 
E SODIUM BORON OXIDE/CN 
L14 1 SEA "SODIUM BORON OXIDE (NA2B407) "/CN 

FILE 'REGISTRY' ENTERED AT 12:15:48 ON 08 NOV 2002 
L15 557 SEA (M (L) B (L) Q) /ELS (L) 3/ELC.SUB 



FILE 'LCA' ENTERED AT 12:21:06 ON 08 NOV 2002 
LI 6 32135 SEA (PRODUC? OR PROD# OR GENERAT? OR MANUF? OR MFR# OR 

GREAT? OR FORM## OR FORMING# OR FORMAT? OR MAKE# OR 
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MADE# OR MAKING# OR FABRICAT? OR SYNTHESI? OR PREPAR? OR 
PREP#)/BI,AB 

FILE 'HCA' ENTERED AT 12:24:16 ON 08 NOV 2002 
L17 9466 SEA L8/P OR L16 (3A) ( (METAL#### OR SODIUM# OR NA OR 

POTASSIUM# OR K) (A) ( 7HYDR0B0RAT? OR 7B0R0HYDRID? OR 
7HYDRID0B0RAT? OR 7B0R0HYDRAT? ) OR NABH4 OR KBH4 OR (NA 
OR K) (A)BH4) 

LIB 50110 SEA L6 OR (METAL#### OR SODIUM# OR NA OR POTASSIUMtf OR 

K) (A)HYDRIDE# OR NAH OR KH 
L19 49773 SEA ( (Lll OR L12) AND LIS) OR ( (PLATINUM# OR PT OR 

PALLADIUM# OR PD) (2A) (CARBON# OR CHARCOAL* OR C) ) 

FILE 'LCA' ENTERED AT 12:31:42 ON 08 NOV 2002 
L20 202 0 SEA LIO OR HYDROGENA? OR H2 OR (HYDROGEN# OR H) (2A) {GAS## 

OR GASEOUS? OR GASIF? OR ATM# OR ATMOS? OR INJECT? OR 
INTRODUC? OR APPLY? OR APPLIED OR APPLICATION? OR NOZZL? 
OR NEEDL? OR SYRING? OR PORT OR PORTS OR PORTAL? OR 
TREAT? OR PRETREAT? OR CONDITION? OR PRECONDITION? OR 
PROCESS?) 

FILE 'HCA' ENTERED AT 12:38:45 ON 08 NOV 2002 
L21 678253 SEA L20 OR H2 

L22 34355 SEA L15 OR (METAL#### OR SODIUMtt OR NA OR POTASSIUMft OR 

K) (3A)BORON##{3A)OXIDE# OR NA2B407 OR K2B407 OR BORAX# 
OR (METAL#### OR SODIUMft OR NA OR POTASSIUM* OR K) (A) BORA 
TE# 

L23 1059362 SEA L7 OR L8 OR L9 OR ALKALI# OR ALK# OR (LITHIUM* OR LI 

OR SODIUM* OR NA OR POTASSIUM* OR K) (W) HYDROXIDE* OR 
LIOH OR NAOH OR KOH OR CAUSTIC? OR ENCAUSTIC? OR LYE* OR 
POTASH* 

FILE 'HCA' ENTERED AT 13:01:20 ON 08 NOV 2002 
L24 4829 SEA L3/P OR L16 (3A) ((METAL**** OR SODIUM* OR NA OR 

POTASSIUM* OR K) (A) (?HYDROBORAT? OR ?BOROHYDRID? OR 
?HYDRIDOBORAT? OR ?BOROHYDRAT? ) OR NABH4 OR KBH4 OR (NA 
OR K) (A)BH4) 

L25 48976 SEA (PROTON? OR HYDROGEN* OR H2 OR H) (2A) (TRANSFER? OR 

CARRIER?) 
L26 346 SEA L24 AND L18 

L27 92 SEA L26 AND (L21 OR L25) 

L28 6 SEA L27 AND L22 

L29 46 SEA L27 AND L23 

L3 0 16 SEA L29 AND (L19 OR Lll OR L12 OR PLATINUM* OR PT OR 

PALLADIUM* OR PD) 
L31 1 SEA L28 AND L30 

L32 39639 SEA L3 OR (METAL**** OR SODIUM* OR NA OR POTASSIUM* OR 

K) (A) ( ?HYDROBORAT? OR ?BOROHYDRID? OR ?HYDRIDOBORAT? OR 
?BOROHYDRAT?) OR NABH4 OR KBH4 OR (NA OR K) (A) BH4 OR 
BNAH4 OR BKH4 

L33 1850 SEA L32 AND L18 

L34 464 SEA L33 AND (L21 OR L25) 
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L35 177 SEA L34 AND {L19 OR Lll OR L12 OR PLATINUM# OR PT OR 

PALLADIUM# OR PD) 
L36 1 SEA L35 AND L22 

L37 117 SEA L35 AND L23 

L38 8 SEA L34 AND L22 

L39 2'28 SEA L34 AND L23 

L40 117 SEA L39 AND (L19 OR Lll OR L12 OR PLATINUMft OR PT OR 

PALLADIUM# OR PD) 
L41 16 SEA L4 0 AND L24 



FILE 'LREGISTRY' ENTERED AT 13:25:48 ON 08 NOV 2002 
E SODIUM BORIDE/CN 

FILE 'REGISTRY' ENTERED AT 13:26:11 ON 08 NOV 2002 
E SODIUM BORIDE/CN 
L42 1 SEA "SODIUM BORIDE"/CN 

L43 2297 SEA (M(L)B)/ELS (L) 2/ELC.SUB 

FILE 'HCA' ENTERED AT 13:31:27 ON 08 NOV 2002 

L44 81355 SEA L43 OR (METAL#### OR SODIUM# OR NA OR POTASSIUM# OR 

K) (A)BORIDE# OR NAB OR KB OR NAB2 OR KB2 OR NAB16 OR 
KB16 OR NAB15 OR KB15 OR NA3B20 OR K3B20 OR NA2B8 OR 
K2B8 OR NAB6 OR KB6 

L45 2 94 SEA L44 AND L18 

L46 63 SEA L45 AND (L21 OR L25) 

L47 3 SEA L46 AND L22 

L48 9 SEA L46 AND L23 

L49 13 SEA L45 AND (L19 OR Lll OR L12 OR PLATINUM# OR PT OR 

PALLADIUM# OR PD) 
L50 4 SEA L45 AND L19 

L51 8 SEA L28 OR L31 OR L36 OR L38 

L52 15 SEA (L30 OR L41) NOT L51 

L53 13 SEA L47 OR L48 OR L50 

L54 9 SEA L49 NOT L53 



FILE 'REGISTRY' ENTERED AT 13:59:26 ON 08 NOV 2002 
=> file hca 

FILE 'HCA' ENTERED AT 13:59:40 ON 08 NOV 2002 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2002 AMERICAN CHEMICAL SOCIETY (ACS) 



=> d 151 1-8 cbib abs hitstr hitind 

L51 ANSWER 1 OF 8 HCA COPYRIGHT 2002 ACS 
137:171911 Manufacture of alkali metal 
borohydrides from alkali metal 

borates and hydrogen-activating materials in the presence of 
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hydrogen gas. Zhou, Yu (USA) . PCT Int. Appl . WO 

2002062701 Al 20020815, 22 pp. DESIGNATED STATES: W: AE, AG, AL, 
AM, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, 
DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, 
IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, 
MG, MK, MN, MW, MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, 
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VN, YU, ZA, ZM, ZW, 
AM, AZ, BY, KG, KZ, MD, RU, TJ, TM; RW: AT, BE, BF, BJ, CF, CG, CH, 
CI, CM, CY, DE, DK, ES, FI, FR, GA, GB, GR, IE, IT, LU, MC, ML, MR, 
NE, NL, PT, SE, SN, TD, TG, TR. (English), CODEN: PIXXD2 . 
APPLICATION: WO 2002-US3698 20020206. PRIORITY: US 2001-778997 
20010208. 
AB Alkali metal borohydrides are 

prepd, from H2 , a metal hydride 

storage alloy (or a hydrogen -activating metal catalyst coating) , and 
borax, in a process not involving metallic sodium, by 
proton transfer from the hydride storage alloy or 
the catalyst coating into the alkali metal 
boron oxide (i.e., the borax) lattice. 
Alkali solns. can be added (e.g., NaOH or 
KOH) to prep, alkali solns. of the borohydride 
(esp. NaBH4) . Suitable hydrogen -activating metal catalyst 
coatings are Pt or Pd supported on 
carbon black, which are coated onto the borax 
powder. Conversion of the alkali metal 
boron oxides (either coated with the metal 
catalyst or in the presence of the metal hydride 
storage alloys) to the corresponding alkali metal 
borohydrides is carried out in the presence of H2 
at 1-50 atm and <400. degree, for 5-48 h. FeTi is a suitable 
metal hydride storage alloy. 
IT 7440-05-3, Palladixam, uses 7440-06-4, 
Platinum, uses 

(carbon black-supported, hydrogen- activating material; 

manuf . of alkali metal 

borohydrides from alkali metal 

borates and hydrogen-activating materials in the presence 
of hydrogen gas) 
RN 7440-05-3 HCA 

CN Palladium (8CI, 9CI) (CA INDEX NAME) 
Pd 

RN 7440-06-4 HCA 

CN Platinum (8CI, 9CI) (CA INDEX NAME) 
Pt 

IT 1330-43-4, Boron sodium oxide 

(B4Na207) 
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(hydrogenation of; manuf . of alkali 
metal borohydrides from alkali 

metal borates and hydrogen -activating materials 
in the presence of hydrogen gas) 
RN 1330-43-4 HCA 

CN Boron sodium oxide (B4Na207) {9CI) (CA INDEX NAME) 
*** STRUCTURE DIAGRAM IS NOT AVAILABLE *** 
IT 16940 - 66 -2P, Sodiiom borohydride 
(manuf. of alkali metal 
borohydrides from alkali metal 

borates and hydrogen- activating materials in the presence 
of hydrogen gas) 
RN 16940-66-2 HCA 

CN Borate (1-), tetrahydro-, sodium (SCI, 9CI) (CA INDEX NAME) 



H- 

I 3. 

-H~ B -H- 



• Na + 

IT 1310-73-2, Sodiiim hydroxide, uses 
(manuf. of alkali metal 
borohydrides from alkali metal 

borates and hydrogen-activating materials in the presence 
of hydrogen gas) 
RN 1310-73-2 HCA 

CN Sodium hydroxide (Na(OH)) (9CI) (CA INDEX NAME) 
Na-OH 

IT 1333-74-0, Hydrogen, processes 

(storage and activation of; manuf. of alkali 
metal borohydrides from alkali 

metal borates and hydrogen- activating materials 
in the presence of hydrogen gas) 
RN 1333-74-0 HCA 

CN Hydrogen (SCI, 9CI) (CA INDEX NAME) 
H-H 

IC ICM C01B006-15 
ICS C01B006-17 
CC 49-8 (Industrial Inorganic Chemicals) 



I 
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ST alkali metal borohydride manuf 

borax hydrogen; hydrogenation alkali 
metal borate borohydride manuf; hydrogen storage 
alloy alkali metal borate borohydride 
manuf; platinum metal borate 
hydrogenation alkali borohydride manuf 
IT Boranes 

(alkali metal borohydrides; 
manuf . of alkali metal 
borohydrides from alkali metal 

borates and hydrogen-activating materials in the presence 
of hydrogen gas) 
IT Alkali metal compounds 

(borohydrides; manuf. of alkali metal 
borohydrides from alkali metal 

borates and hydrogen- activating materials in the presence 
of hydrogen gas) 
IT Alkali metal oxides 

(boron oxides; manuf. of 
alkali metal borohydrides from 
alkali metal borates and 

hydrogen-activating materials in the presence of hydrogen 
gas ) ' 
IT Hydrogenation 

Hydrogenation catalysts 
Proton transfer 
(manuf. of alkali metal 
borohydrides from alkali metal 

borates and hydrogen-activating materials in the presence 
of hydrogen gas) 
IT Carbon black, uses 

(metal -contg - , hydrogen-activating material; manuf. of 
alkali metal borohydrides from 
alkali metal borates and 

hydrogen-activating materials in the presence of hydrogen 
gas) 

IT 7440-05-3, Palladium, uses 7440-06-4, 
Platinum, uses 

(carbon black- supported, hydrogen- activating material; 
manuf. of alkali metal 
borohydrides from alkali metal 

borates and hydrogen-activating materials in the presence 
of hydrogen gas) 
IT 12023-04-0, IRON, COMPD . WITH TITANIUM (1:1) 
(hydrogen storage alloy; manuf. of alkali 
metal borohydrides from alkali 

metal borates and hydrogen-activating materials 
in the presence of hydrogen gas) 
IT 7429-90-5, Aluminum, processes 7439-95-4, Magnesium, 
processes 

(hydrogen-activating material; manuf. of 
alkali metal borohydrides from 
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alkali metal borates and 

hydrogen-activating materials in the presence of hydrogen 
gas) 

IT 1330-43-4, Boron sodixim oxide 

(B4Na207) 7775-19-1, Sodium borate (NaB02) 
(hydrogenation of; manuf . of alkali 
metal borohydrides from alkali 

metal borates and hydrogen- activating materials 
in the presence of hydrogen gas) 
IT 16940-66-2P, Sodium borohydride 

16971-29-2DP, Borate(l-), tetrahydro-, alkali metal salts 
(manuf. of alkali metal 
borohydrides from alkali metal 

borates and hydrogen -activating materials in the presence 
of hydrogen gas) 
IT 1310-73-2, Sodium hydroxide, uses 
(manuf. of alkali metal 
borohydrides from alkali metal 

borates and hydrogen -activating materials in the presence 
of hydrogen gas) 
IT 1333-74-0, Hydrogen, processes 

(storage and activation of; manuf. of alkali 
metal borohydrides from alkali 

metal borates and hydrogen-activating materials 
in the presence of hydrogen gas) 



L51 ANSWER 2 OF 8 HCA COPYRIGHT 2 002 ACS 

86:96970 Thermochemistry and thermodynamics of high- temperature 

reactions for the formation of alkali metal 

tetrahydroborates. Stasinevich, D, S.; Zhigach, A. F. ; 

Antonov, I. S.; Ul'yanova, N. S, (USSR). Zh. Fiz. Khim., 50(12), 

3109-11 (Russian) 1976. CODEN: ZFKHA9 . 
AB The various reactions for the formation of alkali metal and alk. 

earth metal tetraborohydrates are evaluated 

thermodynamically . The thermal effects and the free energies are 

calcd. and tabulated for 37 reactions for Li, Na, and K from the 

following compds.ia) B203 + metal + H; b) B203 (or Na 

borates) + Na + H in the presence of an acid or 

amphoteric oxide; c) Na borates + a reducing 

agent + H; d) Na borates + a reducing agent + H 

in the presence of Na20; e) sodium borates and 

an alk. earth metal. 
IT 13762-51-lP 16940-66-2P 16949-15-8P 

(thermodn. of reactions for formation of) 
RN 13762-51-1 HCA 

CN Borate(l-), tetrahydro-, potassium (8CI, 9CI) (CA INDEX NAME) 
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H- 

! 3. 
■H- B H" 

I 

H- 



• K + 

RN 16940-66-2 HCA 

CN Borate (1-), tetrahydro- , sodium (SCI, 9CI) (CA INDEX NAME) 

H- 

I 3 + 
-H-B H- 



H- 



• Na + 

RN 16949-15-8 HCA 

CN Borate(l-), tetrahydro-, lithium {8CI, 9CI) (CA INDEX NAME) 
H- 

I 3-H 

-H- B H- 

I 

H- 



• Li + 

IT 1330-43-4 1333-74-0, properties 7580-67-8 
7646-69-7 7693-26-7 12008-41-2 
12229-48-0 60616-74-2 

(thermodn. of reactions of, in formation of alkali 
metal tetrahydroborates) 
RN 1330-43-4 HCA 

CN Boron sodium oxide (B4Na207) (9CI) (CA INDEX NAME) 
*** STRUCTURE DIAGRAM IS NOT AVAILABLE *** 
RN 1333-74-0 HCA 
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CN Hydrogen (8CI, 9CI) (CA INDEX NAME) 

H-H 

RN 7580-67-8 HCA 

CN Lithium hydride (LiH) (7CI, 8CI, 9CI) (CA INDEX NAME) 
LiH 

RN 7646-69-7 HCA 

CN Sodium hydride (NaH) (8CI, 9CI) (CA INDEX NAME) 
NaH 

RN 7693-26-7 HCA 

CN Potassium hydride (KH) (9CI) (CA INDEX NAME) 
KH 

RN 12008-41-2 HCA 

CN Boron sodium oxide (B8Na2013) (9CI) (CA INDEX NAME) 
*** STRUCTURE DIAGRAM IS NOT AVAILABLE *** 

RN 12229-48-0 HCA 

RN 60616-74-2 HCA 

CN Magnesium hydride (9CI) (CA INDEX NAME) 



Component 



Ratio 



Component 
Registry Number 



H 

Mg 



X 
X 



12385-13-6 
7439-95-4 



CC 69-2 (Thermodynamics, Thermochemistry, and Thermal Properties) 
ST alkali metal hydroborate themodn; borate hydro 

alkali metal thermodn 
IT Heat of reaction 

(in alkali metal tetrahydroborate 
formation) 
IT Entropy 

Free energy 
The rmodynami c s 

(of reaction, in alkali metal tetrahydroborate 
formation) 

IT 13762-51-lP 16940-66-2P 16949-15-8P 

16971-29-2DP, alkali and alk. earth salts 
(thermodn. of reactions for formation of) 
IT 75-20-7 1303-86-2, properties 1305-62-0, properties 1305-78-8, 
properties 1313-59-3, properties 1314-56-3, properties 



1 



Langel 09/778,997 



Page 10 



1330-43-4 1333-74-0, properties 1344-28-1, 

properties 7429-90-5, properties 7439-89-6, properties 

7439- 93-2, properties 7439-95-4, properties 7440-09-7, 
properties 7440-21-3, properties 7440-23-5, properties 

7440- 44-0, properties 7440-70-2, properties 7446-70-0, 
properties 7580-67-8 7631-86-9, properties 

7646-69-7 7693-26-7 7723-14-0, properties 

7775-19-1 7786-30-3, properties 10043-52-4, properties 

12008-41-2 12229-48-0 60616-74-2 

(thermodn. of reactions of, in formation of alkali 
metal tetrahydroborates) 

L51 ANSWER 3 OF 8 HCA COPYRIGHT 2002 ACS 

85:83876 Approximation coefficients of the thermodynamic potential for 
substances formed by aluminum, boron, carbon, calcium, chlorine, 
copper, fluorine, hydrogen, potassium, lithium, magnesium, nitrogen, 
sodium, oxygen, phosphorus, sulfur, silicon, and titanium atoms in a 
temperature range up to 6000 K. Rozhdestvenskii , I. B.; Gutov, V. 
N.; Zhigul ' skaya, N. A. (USSR). Sb. Tr. - Glavniiproekt Energ. 
Inst., 7, 88-12-1 (Russian) 1973. CODEN: STGIDG. 

AB By using published thermodn. data (handbooks, thermochem. tables) 
the approxn. coeffs. for calcg. free energy function (F-H)/T are 
given for >1000 compds. (consisting of the 18 title elements) in 
solid, liq. , and gaseous states were computer calcd. The enthalpies 
of the compds. are listed also. 

IT 1330-43-4 1332-77-0 1333-74-0, 

properties 7580-67-8 7646-69-7 7693-26-7 
7693-27-8 7704-98-5 12007-40-8 

12007- 41-9 12007-42-0 12007-60-2 

12008- 39-8 12008-40-1 13762-51-1 
13967-22-1 14332-53-7 16940-66-2 
16949-15-8 



RN 1330-43-4 HCA 

CN Boron sodium oxide (B4Na207) (9CI) (CA INDEX NAME) 
*** STRUCTURE DIAGRAM IS NOT AVAILABLE *** 
RN 1332-77-0 HCA 

CN Boron potassium oxide (B4K207) (9CI) (CA INDEX NAME) 
*** STRUCTURE DIAGRAM IS NOT AVAILABLE *** 
RN 1333-74-0 HCA 

CN Hydrogen (SCI, 9CI) (CA INDEX NAME) 



(thermodn. of) 



H-H 



RN 
CN 



ISSQ-GI—S HCA 

Lithium hydride (LiH) (7CI, SCI, 9CI) (CA INDEX NAME) 



LiH 



RN 



7646-69-7 HCA 



i 
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NaH 



RN 7693-26-7 HCA 

CN Potassium hydride (KH) {9CI) 



(CA INDEX NAME) 



KH 



RN 7693-27-8 HCA 

CN Magnesium hydride {MgH2) (7CI, 8CI, 9CI) (CA INDEX NAME) 



MgH2 



RN 7704-98-5 HCA 

CN Titanium hydride (TiH2) (6CI, 8CI, 9CI) 



(CA INDEX NAME) 



TiH2 



RN 12007-40-8 HCA 

CN Boron potassium oxide (B3K05) (9CI) (CA INDEX NAME) 



Component 



Ratio 



Component 
Registry Number 



0 
B 
K 



5 
3 
1 



17778-80-2 
7440-42-8 
7440-09-7 



RN 12007-41-9 HCA 

CN Boron lithium oxide (B3Li05) (9CI) (CA INDEX NAME) 



Component 



Ratio 



Component 
Registry Number 



O 
B 

Li 



5 
3 
1 



17778-80-2 
7440-42-8 
7439-93-2 



RN 12007-42-0 HCA 

CN Boron sodium oxide (B3Na05) (9CI) (CA INDEX NAME) 



Component 



Ratio 



Component 
Registry Number 



0 
B 

Na 



5 
3 
1 



17778-80-2 
7440-42-8 
7440-23-5 
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RN 12007-60-2 HCA 

CN Boron lithium oxide (B4Li207) (9CI) 



(CA INDEX NAME) 



Component 



Ratio 



Component 
Registry Number 



O 
B 
Li 



7 
4 
2 



17778-80-2 
7440-42-8 
7439-93-2 



RN 12008-39-8 HCA 

CN Boron potassium oxide (B8K2013) (9CI) (CA INDEX NAME) 



Component 



Ratio 



Component 
Registry Number 



O 
B 
K 



13 

8 

2 



17778-80-2 
7440-42-8 
7440-09-7 



RN 12008-40-1 HCA 

CN Boron lithium oxide {B8Li2013) (9CI) 



(CA INDEX NAME) 



Component 



Ratio 



Component 
Registry Number 



O 
B 
Li 



13 

8 

2 



17778-80-2 
7440-42-8 
7439-93-2 



RN 13762-51-1 HCA 

CN Borate (1-), tetrahydro-, potassium (SCI, 9CI) (CA INDEX NAME) 



H" 



I 3 + 
■H- B H- 



H- 



• K + 

RN 13967-22-1 HCA 

CN Aluminum hydride (AlH) (6CI, 7CI, 8CI, 9CI) (CA INDEX NAME) 



AlH 
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RN 
CN 



14332-53-7 HCA 

Magnesium hydride (MgH) (7CI, SCI, 9CI) (CA INDEX NAME) 



MgH 



RN 16940-66-2 HCA 

CN Borate(l-), tetrahydro-, sodium (SCI, 9CI) (CA INDEX NAME) 



RN 16949-15-8 HCA 

CN Borate(l-), tetrahydro-, lithium (SCI, 9CI) (CA INDEX NAME) 



I 3 + 
-H-B H- 

H- 



• Li + 

CC 69-2 (Thermodynamics, Thermochemistry, and Thermal Properties) 
IT 50-00-0, properties 56-23-5, properties 57-12-5 67-66-3, 

properties 67-72-1 74-82-8, properties 74-85-1, properties 

74- 86-2, properties 74-87-3 74-90-8 75-01-4, properties 

75- 02-5 75-07-0, properties 75-09-2 75-10-5 75-15-0, 
properties 75-44-5 75-45-6 75-46-7 75-69-4 75-71-S 
75-72-9 " 75-73-0 75-79-6 76-16-4 79-01-6 79-38-9 
116-14-3, properties 124-38-9, properties 127-18-4 143-33-9 
151-50-8 289-56-5 302-01-2, properties 353-49-1 353-50-4 
353-85-5 359-11-5 359-29-5 373-74-0 373-91-1 409-21-2, 
properties 420-05-3 460-19-5 463-58-1 497-19-8, properties 
504-64-3 546-93-0 554-13-2 584-08-7 593-53-3 593-63-5 
593-70-4 630-08-0, properties 675-43-4 689-99-6 1070-75-3 
1071-98-3 1299-86-1 1302-42-7 1303-86-2, properties 
1305-78-8, properties 1309-42-8 1309-48-4, properties 
1310-58-3, properties 1310-65-2 1310-73-2, properties 




-H- B- 



• Na + 
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1313-59-3 1313-60-6 1313-82-2 1314-85-8 1317-38-0, 
properties 1317-39-1, properties 1320-41-8 1330-43-4 
1332-77-.0 1333-74-0, properties 1344-28-1, 



1493-02-3 
2108-20-5 
2404-52-6 
2696-92-6 
3170-83-0 
3744-29-4 
6569-51-3 
7439-93-2, 

properties 7440-09-7, properties 
7440-23-5, properties 7440-32-6, properties 
properties 7440-44-0, properties 7440-50-8, 
7440-70-2, properties 



properties 

1871-24-5 

2229-07-4 

2597-44-6 

2944-05-0 

3618-05-1 

3982-91-0 



1344-54-3 
2074-87-5 
2264-21-3 
2670-13-5 
3170-80-7 
3744-07-8 
4109-96-0 



7429-90-5, properties 



1495-50-7 
2122-48-7 
2465-56-7 
2699-79-8 
3315-37-5 
3889-75-6 
6829-52-3 
properties 

7440-21-3, 



1605-72-7 
2154-59-8 
2551-62-4 
2713-09-9 
3352-57-6 
3889-76-7 
6834-92-0 

7439- 95-4, 
properties 

7440- 42-8, 
properties 
7446-11-9, 
properties 
7487-88-9, 



7446-09-5, properties 
properties 7446-70-0, properties 7447-39-4 
7447-40-7, properties 7447-41-8, properties 
properties 7550-45-0, properties 7572-29-4 7580-67-8 
7601-89-0 7616-94-6 7631-86-9, properties 7637-07-2, 
properties 7646-69-7 7647-01-0, properties 
properties 7664-38-2, properties 7664-39-3 
7664-41-7, properties 7664-93-9, properties 
properties 7693-26-7 7693-27-8 7697-37-2, 
properties 7704-34-9, properties 7704-98-5 

7719-12-2 7722-84-1, properties 



7647-14-5, 
properties 
7681-49-4, 



properties 
properties 
properties 
7775-19-1 



7727-37-9, 
7757-87-1 
7778-66-7 



7782- 44-7, properties 

7783- 06-4, properties 

7783- 54-2 7783-55-3 

7784- 16-9 7784-18-1 
7789-23-3 7789-24-4, 

7789- 29-9 7789-75-5, 

7790- 92-3 7790-98-9 
7803-62-5, properties 
10025-78-2 10025-87-3 



properties 
7783-41-7 
7783-61-1 

properties 

7789- 25-5 

7790- 89-8 

7791- 21-1 



properties 

properties 

10097-28-6 

10102-44-0, 

properties 

11093-65-5 

12007-08-8 



10034-94-3 
10043-52-4 
10102-03-1 
properties 
10544-72-6 
11128-24-8 
12007-25-9 



12007- 42-0 12007-60-2 

12008- 39-8 12008-40-1 



12030-88-5 
(therinodn, 
IT 12032-36-9 
12033-89-5 
12057-24-8 
12068-56-3 



12031- 80-0 
of) 

12032- 52-9 
12034-12-7 
12057-71-5 
12069-32-8 



properties 7732-18-5 

7758-89-6 
7778-74-7 

7782- 50-5, 

7783- 40-6 
7783-60-0 
7786-30-3, 

properties 
properties 
7791-03-9 
10022-50-1 
10026-04-7 
10036-47-2 
properties 

10102-24-6 
10294-34-5 
10544-73-7 
12003-67-7 
12007-40-8 12007-41-9 
12007-74-8 
12011-54-0 
12031-82-2 



7705-07-9, 
7723-14-0, 
7757-82-6, 
7758-98-7, properties 
7782-41-4, properties 
7782-77-6 



7783-42-8 
7783-63-3 
7789-19-7 

7789- 26-6 

7790- 91-2 
7803-51-2 

10024-97-2, properties 

10026-13-8 10028-15-6, 



10043-11-5 
10049-04-4 

10102-43-9, 
10325-39-0 
11062-77-4 
12004-36-3 



12015-77-9 
12032-30-3 



12033-49-7 
12037-06-8 
12061-70-0 
12069-92-0 



12033-56-6 
12045-60-2 
12065-65-5 
12070-04-1 



10043-35-3, 
10049-06-6 
properties 
10544-50-0, 
11092-32-3 
12006-82-5 



12032- 35-8 

12033- 60-2 
12045-63-5 
12068-51-8 
12070-08-5 
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12070-15-4, 

properties 

12136-83-3 

12142-77-7 

12177-67-2 

12185-09-0, 

properties 

12258-98-9 

12285-64-2 

12345-57-2 

12401-70-6 

12504-41-5 

12595-78-7, 

properties 

12769-83-4 

13453-69-5 

13465-71-9 

13497-96-6 

13569-32-9 

13637-63-3 

13759-10-9 

13766-28-4 

13774-92-0 

13776-74-4 

13814-25-0 

13824-36-7 

13842-52-9 

13870-28-5 

properties 

13967-22-1 

14049-36-6 

14075-53-7 

properties 

14337-00-9, 

properties 

14452-93-8 

properties 

14720-30-0 

14835-14-4 

14989-29-8 

15606-71-0 

16853-85-3 

16984-48-8 

properties 

17497-75-5 

17778-88-0, 

19287-45-7 

20611-59-0 

22395-91-1 

22831-39-6 

properties 

24304-00-5 



properties 
12122-46-2 
12136-91-3 
12144-04-6 , 
12184-80-4, 

properties 
12228-39-6 
12259-29-9 
12285-65-3 
12355-90-7 
12401-86-4 
12505-77-0 

properties 
12597-35-2, 
13283-31-3, 
13460-50-9 
13465-78-6 
13537-16-1 
13595-81-8 
13675-18-8 
13762-51-1 
13768-60-0 
13774-94-2 
13780-39-7 
13814-65-8 
13827-26-4 
13842-55-2 
13873-52-4 
13966-57-9 
13968-08-6 
14067-04-0, 
14100-65-3 
14166-77-9 

properties 
14452-61-0, 
14457-64-8 
14581-93-2, 
14720-31-1 
14903-36-7, 
14989-30-1 
16027-92-2 
16887-00-6 
17014-71-0 
17341-25-2, 
17702-41-9 

properties 
19624-22-7 
20653-98-9 
22395-93-3 
23361-55-9 
24203-36-9, 
24623-77-6 



12071-23-7 
12125-02- 
12137-20- 
properties 
properties 
12185-10-3 
12251-90- 
12265-82- 
12293-67- 
12385-13- 
12408-02- 
12539-57- 
12595-82-3 
properties 
properties 
13460-51- 
13470-08- 
13537-33- 
13595-82- 
13701-67- 
13765-43-0 
13769-75- 
13775-52- 
13782-08- 
13821-13- 
13827-32- 
13845-12- 
13940-21- 
13966-66- 
14034-79- 
properties 
14102-48- 
14280-30- 
14337-01-0 
properties 
14485-07- 
properties 
14762-94- 
properties 
15138-76- 
16068-96- 
16940-66-2 
17030-74- 
properties 
17739-47- 
17949-86-9 
20190-06- 
20768-67- 
22533-50- 
23361-56- 
properties 
25323-30- 



12071-27-1 
9, properties 
1 12141-11-6 
12151-74-5 
12184-88-2 
, properties 
0 12252-63-0 
6 12281-36-6 
3 12326-85-1 
6, properties 
5, properties 
0 12588-30-6 
, properties 
12597-37-4, 
13444-90-1 

0 13463-67-7 

1 13478-20-1 

2 13568-46-2 
9 13596-11-7 
2 13703-95-2 

13766-26-2 

0 13769-76-1 

5 13775-53-6 

6 13812-43-6 

1 13821-15-3 

2 13840-33-0 

0 13847-65-9 

1 13965-73-6 

0 13967-06-1 

8 14041-22-6 
14067-05-1, 

8, properties 

9 14332-28-6 
, properties 

14452-64-3 
5, properties 
14594-80-0, 
8, properties 
14953-28-7 

8 15499-23-7 

5 16603-84-2 
16949-15-8 

9 17167-55-4 
17493-86-6, 

8 17778-80-2 
18025-22-4 

1 20427-59-2 

6 20901-21-7 

2 22537-15-1 
0 23411-74-7 

24203-47-2, 
2 25583-20-4 



12075-35-3, 
12136-45-7 

12141-46-7 
12164-97-5 
12185-07-8 
12190-70-4, 
12258-97-8 
12285-62-0 
12327-12-7 
12395-66-3 
12440-00-5 
12588-51-1 
12596-60-0, 
properties 
13453-52-6 
, properties 
13478-41-6 
13569-23-8 
13596-12-8 
13709-83-6 

13770-40-6 
13776-62-0 
13814-20-5 
13821-20-0 
13840-88-5 
13867-66-8 

13966- 04-6, 

13967- 14-1 

properties 
14158-23-7, 

14332-53-7 

14452-59-6, 
14452-66-5 
14581-92-1, 

properties 
14797-65-0 
14965-52-7 
15605-36-4 
16752-60-6 

17341-24-1, 
properties 
, properties 
19165-34-5 
20583-55-5 
21559-03-5 
, properties 
23550-45-0, 
properties , 
25681-79-2, 
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properties 25681-80-5, properties 26134-62-3 26202-31-3 
26948-99-2 27156-03-2 
(thermodn. of) 

L51 ANSWER 4 OF 8 HCA COPYRIGHT 2002 ACS 
78:99855 Manufacture of alkali metal 

borohydrides . Fujii, Koichi; Sakai, Tomoo; Ishii, Shimeo; 

Fujii, Akira (Japan Soda Co,, Ltd.). Jpn. Tokkyo Koho JP 47024880 

B4 19720707 Showa, 6 pp. (Japanese) . CODEN: JAXXAD. APPLICATION: 

JP 1967-29544 19670511. 
AB B203, alkali oxides, Si02 (or A1203), H, and alkali metals (or 

alkali metal hydrides) were reacted to give 

powd. or granular borohydrides. Thus, in an autoclave, Si02 633 and 
Na2B407 3 06 g were treated with H and 

molten Na 555 g at 3-5 kg/cm2 and 250-450 .degree . to give a 
NaBH4, of 98% purity at 85.4% yield. 
IT 16940-66-2P 

(from silica and sodium tetraborate, with hydrogen and molten 
sodium) 
RN 16940-66-2 HCA 

CN Borate(l-), tetrahydro-, sodium (8CI, 9CI) (CA INDEX NAME) 



H- 

I 3. 
-H- B H- 



• Na + 

IC COIB 

CC 49-3 (Industrial Inorganic Chemicals) 
ST alkali metal borohydride manuf 
IT 16940-66-2P 

(from silica and sodium tetraborate, with hydrogen and molten 
sodium) 

L51 ANSWER 5 OF 8 HCA COPYRIGHT 2002 ACS 

75:65721 Alkali borohydride. Shibue, Akio; Shiraishi, Ken; Kimura, 
Toshiro (Kawaken Fine Chemicals Co., Ltd.). Jpn. Tokkyo Koho JP 
46002414 B4 19710121 Showa, 3 pp. (Japanese) . CODEN: JAXXAD. 
APPLICATION: JP 19640218. 

AB Alkali metal is partly hydrided at 100 250. degree, in the presence 
of alkali borate and Si02 , The mixt . is then hydrided at 
200-350 .degree, and then at 400-550 . degree . by H of increased 
pressure to prep, alkali metal 

borohydride. Thus, 67 g of anhyd. borax was mixed 

with 141 g silica of -150 mesh. To this mixt., 123 g Na was added 
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in an autoclave. The temp, of the autoclave was raised from 100 to 
2 00. degree, within 2 hr, while H was passed through the autoclave. 
The free -flowing white powder thus obtained contained 4% NaH 

This mixt. was then hydrided at 200-50 .degree . for 2 hr by the 
reaction with H under 4 kg/cm2 pressure and then at 450. degree, for 
2 hr. to give a 91% yield of NaBH4 . 
IT 16940-66-2P 

(from borax and sodium, by hydrogenation) 
RN 16940-66-2 HCA 

CN Borated-), tetrahydro-, sodium (8CI, 9CI) (CA INDEX NAME) 

H- 

I 3 + 
-H-B H- 

H- 



• Na + 

IC COIB 

CC 49 (Industrial Inorganic Chemicals) 
IT 16940-66-2P 

(from borax and sodium, by hydrogenation) 

L51 ANSWER 6 OF 8 HCA COPYRIGHT 2002 ACS 
68:106504 Preparation of sodium borohydride 

Schubert, Friedrich; Lang, Konrad; Horn, Manfred E.; John, Karl 
(Farbenfabriken Bayer A.-G.). Ger. DE 1262981 19680314, 2 pp. Addn. 
to Ger. 1241421 (German) . CODEN: GWXXAW. APPLICATION: DE 
19640515. 

AB Addn. to Ger. 1,241,421 (See Neth. Appl . 6,413,686, CA 63: 15892e) . 
Na and Al, or Al rich alloys, are reacted with H at 1-50 atm. and 
200-600 .degree . . Then Na borate is added, 

keeping the total Na:B mole ratio <4:1, to form the borohydride. A 

mixt. of 130 g. Al grit and 130 g. Na is heated to 450. degree, under 

3 atm. H in a 2 1. autoclave while stirring. 

The temp, of the NaH and Al is then slowly raised to 

510. degree, while the H is kept at 3 atm., 202.5 g. dehydrated, 

coarse borax is added over a period of 2.5 hrs . , during 

which time the NaBH4 forms in good yield. 

IT 16940-66-2P 

(manuf . of, from aluminum alloys and sodium) 

RN 16940-66-2 HCA 

CN Borate(l-), tetrahydro-, sodium (8CI, 9CI) (CA INDEX NAME) 
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H- 

I 3 + 
-H- B H- 

H- 



• Na + 

IC COIB 

CC 4 9 (Industrial Inorganic Chemicals) 
ST BOROHYDRIDES NA PREPN; HYDRIDES BORO 

NA PREPN; SODIUM BOROHYDRIDE PREPN 
IT 16940-66-2P 

(manuf . of, from aluminum alloys and sodium) 

L51 ANSWER 7 OF 8 HCA COPYRIGHT 2002 ACS 

61:53245 Original Reference No. 61:9196f-h Process for the 
production of alkali metal borohydrides . 

(Farbenf abriken Bayer A.-G.). GB 9602005 19640624, 3 pp. 

(Unavailable). PRIORITY: DE 19600722. 
AB In the new process first prepd. is a mixt . of an alkali 
metal hydride with an alkali metal 
borate and (or) an alk. earth metal borate 

and (or) MgB407, by mixing them with an alkali metal and treating 
the mixt. with H under pressure at 250-310 . degree . or mixing them 
with B203 and heating this mixt. under H. The mixts. so obtained 
are treated with at least the stoichiometric amt . of Si02 in an 
atm. of H. Thus, 3.0 kg. finely ground anhyd. 

Na2B207 and 5.52 kg. metallic Na were placed in an autoclave and the 
mixt. heated at 270-300 .degree . , with intensive stirring, for 4 hrs . 
at a const. H pressure within the range of 3-5 atm. A Na2B207- 
NaH mixt. was obtained in practically 100% yield. Then 293 
g. of the mixt. and 210 g. coarse sea sand of 2 mm. diam. were 
autoclaved at 450. degree, for 4 hrs. at a H pressure of 3-5 atm. 
while intimately mixing. Then NaBH4 was extd. with liquid 
NH3 in an almost quant, yield, 
IC COIB 

CC 17 (Industrial Inorganic Chemicals) 
IT Alkali metal tetrahydroborates 

(manuf. of, from alkali metal hydride 

-alkali metal borate mixt.) 

L51 ANSWER 8 OF 8 HCA COPYRIGHT 2002 ACS 

55:120851 Original Reference No. 55:22733e-g Alkali metal 

borohydrides . Schubert, Friedrich; Lang, Konrad; Burger, 
Alex (Farbenf abriken Bayer Akt.-Ges.). DE 1088930 19600915 
(Unavailable) . APPLICATION: DE . 



I 
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AB Addn. to Ger. 1,067,005 (CA 55, 11778i) . Alkali metal borosilicates 
are treated with alkali metal hydrides in 

approx- 1:1 ratio at >100. degree, with or without H pressure. Si02 
is added to the reaction mixt . to combine with the alkali metal 
oxides. For example, 400 g. dehydrated Na2B407 and 850 g, 
powd. Si02 were heated for 6 hrs. to 1000-1100 . degree . . After 
cooling, the alkali metal borosilicate glass obtained was crushed in 
a ball mill and placed with 740 g. Na in a stirred autoclave. The 
mixt. was heated with H of 3 atm. gage for 4 
hrs. to 450-500 . degree . . After cooling, the NaBH4 
obtained was extd. with liquid NH3 . 
NCL 121 

CC 18 (Inorganic Industrial Chemicals) 



=> d 152 1-15 cbib abs hitstr hitind 

L52 ANSWER 1 OF 15 HCA COPYRIGHT 2002 ACS 
136:88216 Organoborane -metal borohydride reaction 

products with halogenation agents as hydrogenation 

-hydrogenolysis catalysts for high-mol . -wt . fuels. Haenel, Matthias 
Walter; Narangerel, Janchig; Richter, Udo-Burckhard; Rufinska, Anna 
(Studiengesellschaf t Kohle m.b.H., Germany). PCT Int. Appl . WO 
2002002719 Al 20020110, 38 pp. DESIGNATED STATES: W: AU, CA, JP, 
US, ZA; RW: AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, 
MC, NL, PT, SE, TR. (German). CODEN: PIXXD2 . APPLICATION: WO 
2001-EP7589 20010703. PRIORITY: DE 2000-10032316 20000704. 

AB Hydroliquef action of coal is carried out at 1-100 MPa H2 

and 140-500 . degree . in the presence of diorganohaloboranes (R2BX) , 
organodihaloboranes (RBX2) , or dihalohydroboranes (HBX2) catalysts 
to hydrogenated products (R = alkyl, aryl, benzyl, and 
aralkyl; X = F, CI, Br, I) . The haloboranes are easily formed 
in-situ under the reaction conditions from a halogenation agent and: 
(1) organoboranes {R3B) , (R2BH)2, (R2BH)2, (RBH2)2, or diborane 
(BH3)2, or (2) metal organoborates, of structures M+[R4B]-, 
M+[R3BH]- M+[R2BH2]- M+ [RBH3] - or M+ [BH4] - (M = Li, Na, K, Cs, Rb, 
l/2Mg, l/2Ca, l/2Sr, 1/2 Ba, l/2Zn) . Halogenation agents include 
elementary halogen, X2 (X = Cl, Br, I), hydrogen halides (HX) , boron 
trihalides (BX3) , titanium tetrahalides (TiX4) , tin tetrahalides 
(SnX4) , antimony trihalides (SbX3) , phosphorus pentahalide (PX5) , or 
antimony pentahalides (SbX5) . Suitable feedstocks include coal 
(with ranks between high- volatile bituminous and anthracite) , heavy 
oils, petroleum distn. residues, tar sands, or oil shale, in which 
the raw fuels are ground or pulverized and then dispersed or 
suspended in liq. aliph. , arom. , or hydroarom. solvents (e.g., 
benzene, toluene, xylene, trimethylbenzenes , and alkyl-, dialkyl-, 
and trialkylbenzenes) . 

IT 7440-05-3D, Palladixam, borohydride and 

organoborohydride derivs., reaction products with halogenation 
agents 7440-06-4D, Platinina, borohydride and 

organoborohydride derivs., reaction products with halogenation 
agents 13762-51-1, Potassiiom borohydride 



i 
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16903-37-0, Borate (1-), tetrahydro-, magnesium (2:1) 
16940-66-2, Sodium borohydride 

16949- 15 -8D, Lithium borohydride, reaction products with 
' halogenation agents 17068-95-0, Calcium borohydride 
17611-70-0, Zinc borohydride 19193-36-3, Cesium 
borohydride 20346-99-0, Rubidium borohydride 
42749-59-7, Strontium borohydride 52151-42-5, 
Barium borohydride 

(catalysts; organoborane -metal borohydride 
reaction products with halogenation agents as 
hydrogenation-hydrogenolysis catalysts for high-mol . -wt . 
fuels) 
RN 7440-05-3 HCA 

CN Palladium (SCI, 9CI) (CA INDEX NAME) 



RN 13762-51-1 HCA 

CN Borate (1-), tetrahydro-, potassium (SCI, 9CI) (CA INDEX NAME) 



I 3 + 
-H— B H- 

H- 
• K + 

RN 16903-37-0 HCA 

CN Borate(l-), tetrahydro-, magnesium (2:1) (9CI) (CA INDEX NAME) 



Pd 



RN 
CN 



7440-06-4 HCA 
Platinum (BCI, SCI) 



(CA INDEX NAME) 



V 
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H- 

I 3. 

-H- B H- 

H- 

• l/2 Mg2 + 

RN 16940-66-2 HCA 

CN Borate(l-), tetrahydro-, sodium (SCI, 9CI) (CA INDEX NAME) 

H- 

I 3 + 
-H— B H- 

I 

H- 

• Na + 

RN 16949-15-8 HCA 

CN Borated-), tetrahydro-, lithium (8CI, 9CI) (CA INDEX NAME) 

H- 

I 3. 
-H- B H- 

I 

H- 

• Li + 

RN 17068-95-0 HCA 

CN Borate(l-), tetrahydro-, calcium (2:1) (9CI) (CA INDEX NAME) 



► 7 
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H- 

I 3. 
■H- B H" 

I 

H- 



'1/2 Ca 



2 + 



RN 17611-70-0 HCA 

CN Borate(l-), tetrahydro-, zinc (2:1) (9CI) (CA INDEX NAME) 

H- 

I 3. 
-H-B H- 

I 

H- 



• 1/2 Zn2 + 

RN 19193-36-3 HCA 

CN Borate (1-), tetrahydro-, cesium (SCI, 9CI) (CA INDEX NAME) 

H- 

I 3 + 
-H— B H- 

I 

H- 



• Cs + 

RN 20346-99-0 HCA 

CN Borate (1-), tetrahydro-, rubidium (SCI, 9CI) (CA INDEX NAME) 



i 
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H- 

I 3 + 
■H-B H- 

H- 



• Rb + 

RN 42749-59-7 HCA 

CN Borate(l-), tetrahydro-, strontium (2:1) (9CI) (CA INDEX NAME) 

H- 

I 3 + 
-H-B H- 

H- 



• l/2 Sr2 + 

RN 52151-42-5 HCA 

CN Borate(l-), tetrahydro-, barium (2:1) (9CI) (CA INDEX NAME) 

H- 

I 3 + 
-H-B H- 

H- 



• l/2 Ba2 + 

IC ICM ClOGOOl-08 

CC 51-21 (Fossil Fuels, Derivatives, and Related Products) 

Section cross-reference (s) : 29 
ST borane haloborane organoborane coal liquefaction catalyst; 

metal borohydride halogenation coal liquefaction 

catalyst; petroleum residue hydrogenation borane 

organoborane halogenation 
IT Alkali metal hydrides 

(Group IIIA element hydrides, halogenation agents; organoborane- 
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metal borohydride reaction products 

with halogenation agents as hydrogenation 

-hydrogenolysis catalysts for high-mol , -wt . fuels) 
IT Halogenation 

(agents; organoborane -metal borohydride 
reaction products with halogenation agents as 
hydrogenation-hydrogenolysis catalysts for high-mol . -wt . 
fuels) 

IT Group IIIA element compounds 
(alkali metal hydrides , 

halogenation agents; organoborane -metal 
borohydride reaction products with halogenation 
agents as hydrogenation-hydrogenolysis catalysts for 
high-mol . -wt . fuels) 
IT Group VA element compounds 
Halides 

(antimony halides, halogenation agents; organoborane- 
metal borohydride reaction products 
with halogenation agents as hydrogenation 
-hydrogenolysis catalysts for high-mol . -wt . fuels) 

IT Rare earth salts 

Transition metal salts 

(borohydride and organoborohydride derivs., reaction products 
with halogenation agents, catalysts; organoborane -metal 
borohydride reaction products with halogenation 
agents as hydrogenation-hydrogenolysis catalysts for 
high-mol . -wt . fuels ) 

IT Group IIIA element compounds 
Halides 

(boron halides, organo derivs., catalysts; organoborane- 

metal borohydride reaction products 

with halogenation agents as hydrogenation 

-hydrogenolysis catalysts for high-mol . -wt . fuels) 
IT Petroleum refining residues 

(distn., hydrogenation-hydrogenolysis of; organoborane- 

metal borohydride reaction products 

with halogenation agents as hydrogenation 

-hydrogenolysis catalysts for high-mol . -wt . fuels) 
IT Alkaline earth compounds 

(hydrides. Group IIIA element hydrides; organoborane- 

metal borohydride reaction products 

with halogenation agents as hydrogenation 

-hydrogenolysis catalysts for high-mol . -wt . fuels) 
IT Oil sand 

Shale oils 

(hydrogenation-hydrogenolysis of ; organoborane- 
metal borohydride reaction products 
with halogenation agents as hydrogenation 
-hydrogenolysis catalysts for high-mol . -wt . fuels) 
IT Petroleum refining catalysts 

(hydrogenation-hydrogenolysis ; organoborane - 
metal borohydride reaction products 
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with halogenation agents as hydrogenation 
-hydrogenolysis catalysts for high-mol . -wt . fuels) 
IT Boranes 

(organo, reaction products with halogenation agent s^ catalysts; 
organoborane -metal borohydride reaction 
products with halogenation agents as 

hydrogenation- hydrogenolysis catalysts for high-mol . -wt . 
fuels) 

IT Coal liquefaction catalysts 
Hydrogenation catalysts 
Hydrogenolysis catalysts 

(organoborane -metal borohydride reaction 
products with halogenation agents as 

hydrogenation-hydrogenolysis catalysts for high-mol . -wt . 
fuels) 

IT Group VIA element compounds 

(phosphorus halides, halogenation agents; organoborane- 

metal borohydride reaction products 

with halogenation agents as hydrogenation 

-hydrogenolysis catalysts for high-mol . -wt . fuels) 
IT Halides 

Hydrogen halides 

(reaction products with organoborane s ; organoborane - 

metal borohydride reaction products 

with halogenation agents as hydrogenation 

-hydrogenolysis catalysts for high-mol . -wt . fuels) 
IT Group IVA element compounds 
Halides 

(tin halides, halogenation agents; organoborane -metal 

borohydride reaction products with halogenation 

agents as hydrogenation-hydrogenolysis catalysts for 

high-mol . -wt . fuels ) 
IT Transition metal halides 

(titanium halides, halogenation agents; organoborane- 

metal borohydride reaction products 

with halogenation agents as hydrogenation 

-hydrogenolysis catalysts for high-mol . -wt . fuels) 
IT 7429-91-6D, Dysprosium, borohydride and organoborohydride derivs., 
reaction products with halogenation agents 7439-88-5D, Iridium, 
borohydride and organoborohydride derivs., reaction products with 
halogenation agents 7439-89-6D, Iron, ions, borohydride and 
organoborohydride derivs., reaction products with halogenation 
agents, uses 7439-91-OD, Lanthanum, borohydride and 
organoborohydride derivs., reaction products with halogenation 
agents 7439-94-3D, Lutetium, borohydride and organoborohydride 
derivs., reaction products with halogenation agents 7439-96-5D, 
Manganese, ions, borohydride and organoborohydride derivs., reaction 
products with halogenation agents, uses 7439-97-6D, Mercury, 
borohydride and organoborohydride derivs., reaction products with 
halogenation agents 7439-98-7D, Molybdenum, borohydride and 
organoborohydride derivs., reaction products with halogenation 
agents 7440-00-8D, Neodymium, borohydride and organoborohydride 
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derivs., reaction products with halogenation agents 7440-02-OD, 
Nickel, ions, borohydride and organoborohydride derivs., reaction 
products with halogenation agents, uses 7440-03-lD, Niobium, 
borohydride and organoborohydride derivs., reaction products with 
halogenation agents 7440-04-2D, Osmium, borohydride and 
organoborohydride derivs., reaction products with halogenation 
agents 7440-05-3D, Palladixim, borohydride and 

organoborohydride derivs., reaction products with halogenation 
agents 7440-06-4D, Platiniun, borohydride and 

organoborohydride derivs., reaction products with halogenation 
agents 7440-10-OD, Praseodymium, borohydride and organoborohydride 
derivs., reaction products with halogenation agents 7440-12-2D, 
Promethium, borohydride and organoborohydride derivs., reaction 
products with halogenation agents 7440-15-5D, Rhenium, borohydride 
and organoborohydride derivs., reaction products with halogenation 
agents 7440-16-6D, Rhodium, borohydride and organoborohydride 
derivs., reaction products with halogenation agents 7440-18-8D, 
Ruthenium, borohydride and organoborohydride derivs., reaction 
products with halogenation agents 7440-19-9D, Samarium, 
borohydride and organoborohydride derivs., reaction products with 
halogenation agents 7440-20-2D, Scandium, ions, borohydride and 
organoborohydride derivs., reaction products with halogenation 
agents, uses 7440-22-4D, Silver, borohydride and organoborohydride 
derivs., reaction products with halogenation agents 7440-25-7D, 
Tantalum, borohydride and organoborohydride derivs., reaction 
products with halogenation agents 7440-27-9D, Terbium, borohydride 
and organoborohydride derivs., reaction products with halogenation 
agents 7440-30-4D, Thulium, borohydride and organoborohydride 
derivs,, reaction products with halogenation agents 7440-32-6D, 
Titanium, ions, borohydride and organoborohydride derivs., reaction 
products with halogenation agents, uses 7440-33-7D, Tungsten, 
borohydride and organoborohydride derivs., reaction products with 
halogenation agents 744 0-43 -9D, Cadmium, borohydride and 
organoborohydride derivs., reaction products with halogenation 
agents 7440-45-lD, Cerium, borohydride and organoborohydride 
derivs., reaction products with halogenation agents 7440-47-3D, 
Chromium, ions, borohydride and organoborohydride derivs., reaction 
products with halogenation agents, uses 7440-48-4D, Cobalt, ions, 
borohydride and organoborohydride derivs., reaction products with 
halogenation agents, uses 7440-50-8D, Copper, ions, borohydride 
and organoborohydride derivs., reaction products with halogenation 
agents, uses 7440-53-lD, Europium, borohydride and 
organoborohydride derivs., reaction products with halogenation 
agents 7440-54-2D, Gadolinium, borohydride and organoborohydride 
derivs., reaction products with halogenation agents 7440-57-5D, 
Gold, borohydride and organoborohydride derivs., reaction products 
with halogenation agents 7440-58-6D, Hafnium, borohydride and 
organoborohydride derivs., reaction products with halogenation 
agents 7440-60-OD, Holmium, borohydride and organoborohydride 
derivs., reaction products with halogenation agents 7440-62-2D, 
Vanadium, ions, borohydride and organoborohydride derivs., reaction 
products with halogenation agents, uses 7440-64 -4D, Ytterbium, 
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borohydride and organoborohydride derivs., reaction products with 
halogenation agents 7440-65-5D, Yttrium, borohydride and 
organoborohydride derivs., reaction products with halogenation 
agents 7440-65-5D, Yttrium, ions, borohydride and 
organoborohydride derivs., reaction products with halogenation 
agents, uses 7440-66-6D, Zinc, borohydride and organoborohydride 
derivs., reaction products with halogenation agents 7440-67-7D, 
Zirconium, borohydride and organoborohydride derivs., reaction 
products with halogenation agents 7550-45-0, Titanium 
tetrachloride, uses 7553-56-2, Iodine, uses 7726-95-6, Bromine, 
uses 7782-50-5D, Chlorine, reaction products with 
organoboranes or metal borohydrides 7789-68-6D 

, Titanium tetrabromide, reaction products with tetrapropyldiborane 
13762-51-1, Potassium borohydride 

16903-37-0, Borate (1-), tetrahydro-, magnesium (2:1) 
16940-66-2, Sodium borohydride 

16949-15-8D, Lithium borohydride, reaction products with 
halogenation agents 17068-95-0, Calcium borohydride 
17611-70-0, Zinc borohydride 19193-36-3, Cesium 
borohydride 20346-99-0, Rubidium borohydride 

22086-51-7D, Borane, iododipropyl- , reaction products with iodine 
22784-01-6D, Tetrapropyldiborane, reaction products with iodine 
42749-59-7, Strontium borohydride 52151-42-5, 
Barium borohydride 

(catalysts; organoborane -metal borohydride 

reaction products with halogenation agents as 

hydrogenation-hydrogenolysis catalysts for high-mol . -wt . 

fuels) 

IT 71-43-2, Benzene, uses 71-43-2D, Benzene, alkyl derivs. 

108-88-3, Toluene, uses 1330-20-7, Xylene, uses 25551-13-7, 
Trimethylbenzene 

(solvent; organoborane -metal borohydride 
reaction products with halogenation agents as 
hydrogenation-hydrogenolysis catalysts for high-mol . -wt , 
fuels) 

L52 ANSWER 2 OF 15 HCA COPYRIGHT 2002 ACS 

126:293096 Method for producing 2-amino-l, 3-alkanediol or its 

derivatives and optically active dihydrosphingosine derivative and 
its intermediates. Sakurai, Kazutoshi; Ishida, Masaya (Takasago 
Perfumery Co Ltd, Japan) . Jpn. Kokai Tokkyo Koho JP 09059229 A2 
19970304 Heisei, 16 pp. (Japanese) . CODEN: JKXXAF. APPLICATION: 
JP 1995-239045 19950825. 
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AB 2-Amino-l,3-alkanediol derivs . , R1CH2 (OH) CH (NHR2 ) CH20H (Rl = Cl-30 
alkyl; R2 = H, NH2 -protecting group), are prepd. by redn. of 

2- amino-3-hydroxyalkanoic acids, R1CH2 (OH) CH (NHR2 ) C02H, with 
NaBH4 in the presence of an acid and optional phase transfer 
catalyst. Optically active dihydrosphingosine derivs . (I; R = 
CH20H; R3 = C7-21 n- alkyl; R4 = NH2 -protecting group) are prepd. by 
amination of (2S, 3R) -2 , 3-epoxyalkanoic acid (II; R3 = same as above; 
R5 = H, CI -4 lower alkyl) with R4NH2 (R4 = same as above) and 
similar redn. of the resulting optically active (2R, 3R) -2-amino-3- 
hydroxyalkanoic acid derivs. I (R = C02H) as described above. This 
process is safe and simple and is suitable for industrial prodn. of 
dihydrosphingosine derivs. of high optical purity. Thus, Me 
acetoacetate was treated with NaH in THF and coupled with 
palmitoyl chloride at room temp, overnight to give 50% Me 

3- oxooctadecanoate, which was chlorinated by S02C12 in PhMe at room 
temp, overnight to give 100% Me 2-chloro-3-oxooctadecanoate . The 
latter compd. underwent asym. hydrogenation in the 

presence of Ru2Cl4 [ (+) -Tol-BINAP] 2 [Tol-BINAP = 2 , 2 » -bis (di-p- 
tolylphosphino) -1, 1 ' -binaphthyl] at 50. degree, and H 
pressure 30 atm for 18 h to give Me 95.3% 

(3R) -2-chloro-3-hydroxyoctadecanoate, which was cyclized by 
treatment with NaOMe in MeOH at room temp, for 1 h to give 70.5% Me 
(2S, 3R) -2, 3-epoxyoctadecanoate (95% e.e.). The latter ester was 
sapond. with NaOH in MeOH and acidified with aq. HCl to 
give 75% (2S, 3R) -2 , 3 -epoxyoctadecanoic acid (95 %e.e.), which was 
aminated with PhCH2NH2 in aq. NaOH in the presence of 
Aliquat 3 36 (phase transfer catalyst) under reflux for 2 h and at 
room temp, for 16 h to give, after acidification with aq. HCl, to 
give 91.0% (2R, 3R) -2-ben2ylamino-3-hydroxyoctadecanoic acid (95% 
e.e.) . This was reduced by NaBH4 in the presence of 
Aliquat 336 in THF at room temp, for 18 h to give 70% 
(2S, 3R) -2-benzylamino-l, 3-octadecanediol, which was hydrogenolyzed 
over 5% Pd-C in ethanol to give 85% 

(2S, 3R) -2-amino-l, 3-octadecanediol (dihydrosphingosine) , which was 
acylated by p-nitrophenyl myristate in the presence of 

4- dimethylaminopyridine in THF to give 95% (2S,3R)-N- 
myristoyldihydrosphingosine (dihydroceramide) . 

IT 16940-66-2, Sodiiom borohydride 

(prepn. of aminoalkanediol and optically active 

dihydrosphingosine or its derivs. by amination of epoxyalkanoic 
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acids and redn. of aminohydroxyalkanoic acids) 
RN 16940-66-2 HCA 

CN Borate(l-), tetrahydro-, sodium (SCI, 9CI) (CA INDEX NAME) 

H- 

I 3. 
-H- B H- 

H- 



• Na + 

IC ICM C07C215-10 

ICS C07C213-00; C07D303-48; C07B053-00; C07B061-00; C07M007-00 
CC 23-16 (Aliphatic Compounds) 
IT Reduction 

(sodium borohydride; prepn. of 

aminoalkanediol and optically active dihydrosphingosine or its 
derivs. by amination of epoxyalkanoic acids and redn. of 
aminohydroxyalkanoic acids) 
IT 100-46-9, Benzylamine, reactions 105-45-3, Methyl acetoacetate 

111-64-8, Octanoyl chloride 112-67-4, Palmitoyl chloride 

5137-55-3, Methyltrioctylammonium chloride 14617-85-7, 

p-Nitrophenyl myristate 16940-66-2, Sodium 

borohydride 30414-53-0, Methyl 3 -oxopentanoate 

39637-99-5, (R) - .alpha. -Methoxy- .alpha. -Trif luoromethylphenylacetyl 
chloride 99658-54-5 

(prepn. of aminoalkanediol and optically active 

dihydrosphingosine or its derivs. by amination of epoxyalkanoic 
acids and redn. of aminohydroxyalkanoic acids) 

L52 ANSWER 3 OF 15 HCA COPYRIGHT 2002 ACS 

124:261743 Preparation of N- (long-chain acyDamino acids and their 

salts. Kaneko, Yohei; Nishimoto, Yoshifumi (Kao Corp, Japan). Jpn. 
Kokai Tokkyo Koho JP 07330699 A2 19951219 Heisei, 6 pp. (Japanese) . 
CODEN: JKXXAF. APPLICATION: JP 1994-120924 19940602. 

AB The title salts, useful as surfactants and bacteriostats , are prepd. 
by hydrolysis of R1CONR2R3CN [CORl = C8-22 (un)satd. aliph. acyl; R2 

H, Cl-3 linear or branched alkyl; R3 = Cl-5 linear or branched 
alkylene] in the presence of basic substances, followed by treatment 
of the resulting R1CONR2R3C02M (M = cation) (I) with metal 
hydrides, by treatment of the resulting I with oxidizing 
agents, or by hydrogenation of the resulting I in the 
presence of hydrogenation catalysts. The salts are 
further treated with mineral acids to adjust pH at 1-5 to give the 
corresponding acyl amino acids. These methods provide the products 
with no offensive odor and coloration. A mixt . of 70 g 
N-lauroyl- .beta. -aminopropionit rile, H20, and an aq. KOH 
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soln. was stirred at 90. degree, for 15 h and the crude K 
N-lauroyl- .beta . -alaninate (II) obtained was further treated with 
NaBH4 at 60. degree, for 2 h to give 250 g aq. soln. contg. 
32.8% II with APHA color 100. After removal of NH3 from the soln. 
by evapn., no offensive odor was detected. 
IT 7440-05-3, Palladium, uses 7440-06-4, 
Platinixm, uses 

(prepn. of (higher acyl) amino acids (salts) by hydrolysis of 
amidonitriles followed by chem. purifn.) 
RN 7440-05-3 HCA 

CN Palladium (8CI, 9CI) (CA INDEX NAME) 
Pd 

RN 7440-06-4 HCA 

CN Platinum (SCI, 9CI) (CA INDEX NAME) 
Pt 

IT 16940-66-2, Sodium borohydride 

(prepn. of (higher acyl) amino acids (salts) by 
hydrolysis of amidonitriles followed by chem. purifn.) 

RN 16940-66-2 HCA 

CN Borate(l-), tetrahydro-, sodium (SCI, 9CI) (CA INDEX NAME) 



H- 

I 3. 

-H- B H- 



• Na + 

IC ICM C07C233-47 

ICS B01J023-42; B01J023-44; B01J023-755; B01J025-00; C07C231-12; 
C07C233-49 
ICA C07B061-00; CllDOOl-10 

CC 34-2 (Amino Acids, Peptides, and Proteins) 

Section cross-reference (s) : 46 
IT 7440-05-3, Palladium, uses 7440-06-4, 

Platinum, uses 

(prepn. of (higher acyl) amino acids (salts) by hydrolysis of 
amidonitriles followed by chem. purifn.) 
IT 4452-58-S, Sodium percarbonate 7722-S4-1, Hydrogen peroxide, 
reactions 11138-47-9, Sodium perborate 16940-66-2, 
Sodium borohydride 164394-80-3, 
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N-Lauroyl- .beta. -aminopropionitrile 

(prepn. of (higher acyl) amino acids (salts) by 
hydrolysis of amidonitriles followed by chem. purifn.) 

L52 ANSWER 4. OF 15 HCA COPYRIGHT 2002 ACS 

124:201632 Asymmetric synthesis of chiral secondary alcohols linked to a 
heterocyclic core moiety.. Klein, J. Peter; Leigh, Alistair J.; 
Michnick, John; Kumar, Anil M.; Underiner, Gail E. (Cell 
Therapeutics, Inc., USA), PCT Int. Appl . WO 9531450 Al 19951123, 42 
pp. DESIGNATED STATES: W: CA, CN, JP, MX; RW: AT, BE, CH, DE, DK, 
ES, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE. (English) . CODEN: 
PIXXD2. APPLICATION: WO 1995-US6178 19950516. PRIORITY: US 
1994-242944 19940516. 

AB Title compd. such as (R) -1- (5-hydroxyhexyl) -3 , 7-dimethylxanthine (I) , 
also known as lisofylline, was prepd. in a multistep synthesis. 
Treatment of benzyl propargyl ether with n-BuLi/C7H16 followed by 
addn. of (R) -(+) -propylene oxide [synthesized from Et 
(S) -(-) -lactate] afforded 78% (R) -l-benzyloxy-5-hydroxy-2-hexyne 
(II) . Acetylation of II with acetic anhydride followed by 
hydrogenation on Pd/C yielded 

(R) -5-acetoxy-l-hydroxyhexane (III). Replacement of hydroxyl group 
of III with a chlorine followed by coupling with sodium theobromine 
and deacetylation afforded I. This synthetic process provides a 
cost-effective method for producing enantiomerically pure secondary 
ales, linked to a heterocyclic core moiety and also a method for 
prepg. chiral oxiranes. 

IT 1310-58-3, Potassixom hydroxide, 

reactions 7646-69-7, Sodium hydride 

(asym. synthesis of chiral secondary ales, linked to a 
heterocyclic core moiety.) 

RN 1310-58-3 HCA 

CN Potassium hydroxide (K(OH)) (9CI) (CA INDEX NAME) 
K-OH 

RN 7646-69-7 HCA 

CN Sodium hydride (NaH) (SCI, 9CI) (CA INDEX NAME) 
NaH 

IT 16940-66-2, Sodium borohydride 

(reducing agent; asym. synthesis of chiral secondary 
ales, linked to a heterocyclic core moiety.) 
RN 16940-66-2 HCA 

CN Borate(l-), tetrahydro-, sodium (SCI, 9CI) (CA INDEX NAME) 
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H- 

I 3. 
•H-B H" 

I 



• Na + 

IT 1310-73-2, Sodium hydroxide, uses 

(solubilizing agent; asym. synthesis of chiral secondary ales. 

linked to a heterocyclic core moiety.) 
RN 1310-73-2 HCA 

CN Sodium hydroxide (Na(OH)) (9CI) (CA INDEX NAME) 



Na- OH 



IC ICM C07D301-02 

ICS C07C043-178; C07D473-10 
CC 23-7 (Aliphatic Compounds) 

IT 64-19-7, Acetic acid, reactions 67-56-1, Methanol, reactions 
(activating sodium borohydride; asym. 
synthesis of chiral secondary ales, linked to a 
heterocyclic core moiety.) 
IT 67-68-5, DMSO, reactions 83-67-0, 3 , 7-Dimethylxanthine 98-59-9, 
p-Toluenesulf onyl chloride 100-44-7, Benzyl chloride, reactions 
107-19-7, Propargyl alcohol 110-86-1, Pyridine, reactions 
124-63-0, Met hanesulf onyl chloride 584-08-7, Potassium carbonate 
687-47-8 872-50-4, reactions 1305-62-0, Calcium hydroxide, 
reactions 1310-58-3, Potassium hydroxide 
, reactions 7646-69-7, Sodium hydride 

7647-01-0, Hydrochloric acid, reactions 7791-03-9, Lithium 
perchlorate 

(asym. synthesis of chiral secondary ales, linked to a 
heterocyclic core moiety.) 
IT 1191-15-7, Diisobutylaluminium hydride 13292-87-0, Methyl sulfide, 
compd. with borane (1:1) 14044-65-6, Borane- tetrahydrof uran 
16940-66-2, Sodium borohydride 

22722-98-1, Sodium bis (2 -methoxyethoxy) aluminum hydride 

(reducing agent; asym. synthesis of chiral secondary 

ales, linked to a heterocyclic core moiety.) 
IT 304-59-6, Potassium sodium tartrate 497-19-8, Sodium carbonate, 
uses 1310-73-2, Sodium hydroxide, uses 
7664-93-9, Sulfuric acid, uses 

(solubilizing agent; asym. synthesis of chiral secondary ales. 

linked to a heterocyclic core moiety.) 
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L52 ANSWER 5 OF 15 HCA COPYRIGHT 2002 ACS 

72:43496 Substituted 5H-dibenz [b, f ] azepines . Fitzi, Konrad; Sallmann, 
Alfred (Geigy, J. R., A.-G.). Ger. Offen. DE 1910291 19691106, 79 
pp. (German). CODEN: GWXXBX. APPLICATION: DE 1969-1910291 
19690228. 

GI For diagram (s), see printed CA Issue. 

AB The title compds. (I) have antiinflammatory, antiphlogistic, 

analgetic, a ntipyretic and uv absorbing properties and are prepd. 
by various known met hods. Thus, a mixt . of 16.5 g 

5-acetyl-lO , ll-dihydro-5H-dibenz [b, f ] azepine-3 -carboxylic acid, 15 g 
KOH and 300 ml anhyd. EtOH is refluxed 16 hr to yield 
10, ll-dihydro-5H-dibenz [b, f] azepine-3 -carboxylic acid (11), m. 1 
96-7. degree. (EtOH) . To a mixt. of 70 ml Ac20 and 35 ml HC02H, kept 
1 hr at 35-40 .degree . is added with stirring 11 g II in 1.5 hr at 
45-50 . degree . and the mixt. is stirred 2.5 hr at 45-50 . degree . and 8 
hr at 20-5. degree, to yield 5-f ormyl-10 , ll-dihydro-5H- 
dibenz [b, f] azepine-3 -carboxylic acid (III), m. 226-8 . degree . (EtOH). 
To a mixt. of 9,2 g 5-butyryl-lO , ll-dihydro-5H-dibenz [b, f ] azepine , 
3.43 g AcCl and 50 ml CS2 is added in 40 min at 40. degree, 
portionwise 19 g anhyd. A1C13, and the mixt. is refluxed 1 hr. To 
the mixt. is added 3.43 g AcCl and the mixt. is refluxed 15 hr. To 
this mixt. is added 50 ml CS2, 1.5 g AcCl, and 5 g anhyd. A1C13 and 
refluxing is continued 20 hr to yield oily 3-acetyl-5-butyryl-10 , 11- 
dihydro-5H-dibenz [b, f] azepine (IV). To a soln. of 30.7 g IV in 300 
ml dioxane and 100 ml H20 with stirring in 30 min at 0. degree, is 
added dropwise 24 0 ml 11% aq. NaOCl soln. and stirring is continued 
30 min at 0. degree, and 2 hr at room temp, to yield 

5-butyryl-lO , ll-dihydro-5H-dibenz [b, f ] -azepine-3 -carboxylic acid, m. 
108-10 .degree. (C6H6-cyclohexane) . Diborane, prepd. from 
7 g NaBH4, 38.8 ml BF3-etherate and 230 ml diethylene 
glycol dimethyl ether is added with stirring in 1 . 5 hr at 
8-12. degree, to a soln. of 9.5 g III in 100 ml freshly distd. anhyd. 
tetrahydrofuran (THF) and the mixt. is stirred 2 hr at 0-5. degree, 
and worked up to yield oily 5-methyl-lO , ll-dihydro-5H- 
dibenz [b, f ] azepine-3 -methanol (V). Similarly is prepd. the oily 
5-butyl analog of V. A soln. of 8 . 5 g V in 300 ml CHC13 is satd. at 
0. degree, with HBr, and stirred 12 hr at 20-5. degree, to yield oily 
3-bromomethyl-5-methyl-10, ll-dihydro-5H-dibenz [b, f ] azepine (VI) . 
Similarly is prepd. the oily 5-butyl analog of VI . A mixt. of 12.7 
g VI, 6.3 g KCN, and 100 ml dimethyl sulfoxide (DMSO) is stirred 5 
hr at 40-50 . degree . to yield 5-methyl-lO , ll-dihydro-5H- 
dibenz [b, f ] azepine-3-acetonitrile (VII), m. 78-81 .degree. (EtOAc) . 
Similarly is prepd. the oily 5-butyl analog of VII. A soln. of 10 g 
VII in 500 ml CHC13 and 50 ml anhyd. EtOH is satd, at 0-5. degree, 
with HCl and the mixt. is stirred 14 hr at 20-5. degree, and evapd. 
The residue is stirred 5 hr at 40. degree, with 100 ml dioxane and 20 
ml H20 and evapd. The crude Et ester is refluxed 1 hr with 100 ml 
EtOH and 30 ml 5N aq. NaOH to yield 5-methyl-lO , 11-dihydro- 
5H-dibenz [b, f ] azepine-3-acetic acid (VIII), m. 140-1 . degree . 
(cyclohexane) . Similarly is prepd. the oily 5-butyl analog (IX) of 
VIII. Similarly, starting with 3-acetyl-lO , ll-dihydro-5H- 
dibenz [b, f] azepine ( iXa) the following I are prepd. (Rl = R4 = H) 
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(R2, R3, and phys. co nsts, given): Ac, CHO, m. 111-13 .degree . 
(C6H6 -petroleum ether) ; CHMe (OH) , Me, oil; CHMeBr, Me, oil; CHMeCN, 
Me, oil; CHMeC02H, Me (X), m. 138-40 . degree . (C6H6) . To 120 ml 
dimethyl formamide (DMF) is added dropwise with stirring in 10 min at 
10. degree. 61 g distd. P0C13 . To this mixt . , cooled to 0. degree, is 
added dropwise with stirring in 1 hr <10. degree, a soln. of 38 g 
5-benzyl-lO , ll-dihydro-SH-dibenz [b, f ] azepine, bO . 15 178-8 1 . degree . , 
m. 66-8. degree. (EtOH) (prepd. from 10 , ll-dihydro-BH- 
dibenz [b, f ] azepine (XI) and PhCH2Cl with NaNH2 in boiling PhMe) in 
60 ml DMF and the mixt. is stirred 1 hr at 70 -5. degree, to yield 
5-benzyl-lO , ll-dihydro-5H-dibenz [b, f ] azepine- 2 -carboxaldehyde (XII) , 
m. 99 .5-101 .degree, (cyclohexane) . To a mixt. of 11.7 g LiAlH4 and 
250 ml anhyd. Et20, cooled <5. degree, is added under N dropwise with 
stirring under ice-cooling a soln. of 50 g XII in 600 ml dry Et20 
and 150 ml dry THE and the mixt. is stirred 18 hr at room temp, to 
yield 5-benzyl-lO, ll-dihydro-5H-dibenz [b, f ] -azepine -2 -methanol 
(XIII), bO.Ol 190-200 .degree. , which is converted with HBr in CHC13 
at -5. degree, into oily 2-bromomethyl-5-benzyl-10, ll-dihydro-5H- 
dibenz[b,f] azepine (XIV) . A soln. of 1.6 g XIII in 20 ml dry Et20 
and 2 ml dry C5H5N is added dropwise with stirring to a cooled 
(0. degree.) soln. of 2 ml S0C12 and 2 ml pentane and the mixt. is 
stirred 1 hr at 0. degree, to yield oily 2-chloromethyl-5 - 
benzyl-10,ll-dihydro-5H-dibenz [b,f] azepine (XV). Both XIV and XV 
are converted with NaCN in DMSO into 5-benzyl-lO , ll-dihydro-5H- 
dibenz [b, f ] azepine-2-acetonitrile, m. 96-8. degree. (Et20) , which is 
converted (as with VIII) into 10 , ll-dihydro-5H-dibenz- [b, f ] azepine-2- 
acetic acid (XVI), m. 155-8 . degree . (Et20) . Starting with XI, which 
is converted with Mel and NaH in DMF at 70. degree, into 
5-methyl-lO, ll-dihydro-5H-dibenz [b, f ] azepine, m. 106-7 .degree. 
(EtOH), are prepd. the following I (R2 = R4 = H, R3 = Me) (Rl and 
phys. consts. given): CHO, m. 90-3. degree. (EtOAc-Et20) ; CH20H, m. 
78-9. degree. (Et20-petroleum ether) ; CH2C1, oil; CH2CN, m. 
70-1. degree. (Et20-petroleum ether) ; CH2C02H, m. 121-3 . degree . ; 
CH2C02Na, m. 192 -4 . degree . (EtOAc) . Similarly, starting with 
3 -chloro-10, ll-dihydro-5H-dibenz [b, f] azepine are prepd. the 
following I (R3 = Me) (Rl, R2, R4, and phys. consts. given) : H, Cl, 
H,' bO.OOl 170. degree., m. 56-8. degree. (EtOH); mixt. of CHO, H, Cl, 
and CHO,^ Cl, H, oil; CH20H, H, Cl, oil (sepn. of the 3-Cl isomer is 
given); CH2C1, H, Cl, oil; CH2CN, H, Cl, m. 117-19 . degree . (MeOH) ; 
CH2C02H, H, Cl (XVIa) , m. 175-87 . degree . (EtOAc-petroleum ether) . A 
mixt. of 1.2 g Me 10 , ll-dihydro-5H-dibenz [b, f ] azepine-2-acetate, 100 
ml EtOH, and 15 ml 2N aq. NaOH is refluxed 3 0 min to yield 
XVI. A mixt. of 2 g 10 , ll-dihydro-5H-dibenz- [b, f] azepine 3-acetic 
acid (XVII), 50 ml anhyd. MeOH and 200 mg . rho . -toluenesulf onic acid 
is refluxed 14 hr to yield the oily Me ester of XVII, which is 
converted by methods already described into the following I (Rl = R4 
= H) (R2, R3 and phys. consts. given): CH2C02Me, CHO, 85-7. degree. 
(Et20) ; CH2C02H , CHO, 182 -4 . degree . (MeOH-EtOAc) ; CH2C02Me, Me, 
oil; VIII. Similarly are prepd. the following I (Rl = R4 = H) (R2, 
R3 and phys. consts. given) : CMeHC02Me, H, -; CMeHC02Me, CHO, oil 
CMeHC02Me, Me, -; X; CH2C02Me, Bu, oil; IX. A mixt. of 13 g IXa, 60 
ml MeOH and 28 ml Mel is heated 24 hr at 100. degree, in a closed 
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vessel to yield oily 3 -acetyl-5-methyl-lO , ll-dihydro-BH- 
dibenz [b, f ] azepine (XVIII). A mixt. of 24 g XVIII, 5 g S and 50 ml 
morpholine is refluxed 18 hr to yield 4- (5-methyl-lO , ll-dihydro-5H- 
dibenz [b, f ] azepine-3-thioacetyl) mo rpholine, which is refluxed 4.5 
hr with a mixt. of 15 g KOH and 250 ml anhyd. ethylene 
glycol to yield VIII. Similarly, starting with 3 , 5-diacetyl-lO , 11- 
dihydro-5H-dibenz [b, f ] azepine is prepd. 10 , ll-dihydro-5H- 
dibenz [b, f ] azepine-3-acetic acid, m. 133-5 . degree . (C6H6) . To a 
soln. of 300 g 3-chloro-lO, ll-dihydro-5H-dibenz [b, f] azepine in 1000 
ml dry C6H6 is added dropwise at 60-70 . degree . a soln. of 125 g AcCl 
in 600 m 1 C6H6 and the mixt, is refluxed 5 hr to yield 
3-chloro-5-acetyl-10 , ll-dihydro-5H-dibenz [b, f] azepine (XIX) , m 

119- 20. degree. (EtOH) . To a mixt. of 163.5 g XIX, 850 ml CS2 and 
some iodine at 4 0. degree, is added 135 g AcCl; 250 g anhyd. A1C13 is 
added in 1 hr and the mixt. is refluxed 1 hr. To the mixt. is added 
125 g A1C13, and the mixt. is refluxed 12 hr, followed by addn. of 
66.6 g A1C13 and 26.1 g AcCl and refluxing is continued 24 hr. This 
process is repeated 6 times to yield, after 1 week, oily 

3 , 5-diacetyl-7-chloro-10 , ll-dihydro-5H-dibenz [b, f ] azepine, which is 
converted into 7-chloro-lO , ll-dihydro-5H-dibenz [b, f ] -azepine-3- 
acetic acid (XlXa) , m. 155-7. degree. (C6H6) . A soln. of 23.7 g 
5-methyl-lO , ll-dihydro-5H-dibenz [b, f ] azepine- 2 -carboxaldehyde, m. 
90-3 .degree. , 17.5 g NH20H.HC1, 18 ml C5H5N and 200 ml EtOH is 
refluxed 1 hr to yield 5-methyl-lO , ll-dihydro-5H-dibenz [b, f ] azepine- 
2-carboxaldoxime (XX), m. 148-50 . degree . (Et20-petroleum ether). A 
mixt. of 30.3 g XX and 180 ml Ac20 is refluxed 2 hr to yield 
2-cyano-5-methyl-10 , ll-dihydro-5H-dibenz [b, f] azepine (XXI) , m. 

120- 2 .degree . (EtOH). To a Grignard soln., prepd. from 6 g Mg, 3.5 
g Mel, 2 00 ml Et20 and 70 ml C6H6 is added a soln. of 23.4 g XXI in 
150 ml Et20, and the m ixt . is refluxed 5 hr and worked up to yield 
2-acetyl-5-methyl-10 , ll-dihydro-5H-dibenz [b, f ] azepine, m. 

80-3. degree. (Et20-petroleum ether), which is converted into 

5-methyl-lO, ll-dihydro-5H-dibenz- [b, f ] azepine-2-acetic acid (XXII) , 

m. 121-3 . degree . (Et20-petroleum ether). To a soln. of 5 g 

5 -methyl -10, ll-dihydro-5H-dibenz- [b, f ] azepine - 2 -acetonitrile 

(XXIII), m, 70-1. degree. , in 50 ml Me2C0 and 10 ml H20 at 20. degree. 

is added 6 ml 30% aq H202, followed by 2 ml 2N aq. NaOH 

and the mixt. i s heated 20 min at 50. degree.. To the mixt. is 

added 6 ml 30% aq. H202 and 2 ml 2N aq. NaOH and the mixt. 

is heated 4 hr at 50. degree, to yield 5-methyl-lO , ll-dihydro-5H- 

dibenz [b, f ] azepine-2-acetamide (XXIV), m, 140-2 .degree . (MeOH) . A 

mixt. of 2 g XXIV, 9 g KOH, and 60 ml BuOH is refluxed 1 

hr to yield XXII. A mixt, of 16 g XXIII, 75 g KOH, and 

500 ml BuOH is refluxed 2 hr to yield XXII. Similarly, starting 

with 7-chloro-5-methyl-10 , ll-dihydro-5H-dibenz [b, f ] a 

zepine-2-acetonitrile, m. 117-19 . degree . , is prepd. XVIa; and VII is 
conv erted with KOH in ethylene glycol into VIII. A soln, 
of 32 g XXII in 120 ml N aq. NaOH is evapd. at 

50 . degree . /II mm. followed by evapn. with 100 ml C6H6 , To the 
residue in 350 ml DMF at 40, degree, is added 18,5 g Et2S04 , After 
15 min 5 g Et2S04 is added and the mixt. is stirred 3 0 min at 
40. degree, to yield the Et ester (XXV) of XXII, bO.OOl 170. degree.. 
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To a mixt. of 2 . 5 g NaH in paraffin (1:1) and 80 ml 
hexamethylphosphoric acid triamide (XXVI) is added at 40. degree, 
under N a soln. of 14.8 g XXV in 50 ml XXVI. The mixt. is stirred 
45 min at 50. degree., after cooling to 30. degree. 7.8 g. EtI is a 
dded dropwise and the mixt. is stirred 10 hr at 60. degree, to yield 
5-methyl-lO , ll-dihydro-5H-dibenz [b, f ] azepine-2-butyric acid (Et ?) 
ester, which is sapond. with aq. ale. NaOH to yield 
5-methyl-lO , ll-dihydro-5H-dibenz [b, f ] azepine- 2 -butyric acid, m. 
108-13 . degree . (Et20-petroleum ether). Starting with 
3, 5-diacetyl-lO, ll-dihydro-5H-dibenz [b, f] azepine (XXVII) which is 
converted with NaOCl in dioxane into 5-acetyl-lO , ll-dihydro-5H- 
dibenz [b, f ] azepine-3-carboxylic acid (XXVIII), m. 197-8 . degree . 
(Me2C0) , is prepd, with MeOH and . rho . -toluenesulf onic acid the Me 
ester of XXVIII, m. 122-4 . degree . , which is reduced with LiAlH4 in 
THF at - 70. degree, to yield 5-acetyl-lO , ll-dihydro-5H- 
dibenz [b, f] azepine-3 -methanol (XXIX) m. 118-20 .degree . (C6H6) . To a 
soln, of 30 g XXIX in 300 ml CHC13 is added with stirring at 
0-5. degree, in 4 0 min a mixt. of 70 ml PBr3 and 100 ml CHC13 and the 
mixt. is stirred 8 hr at 20-5. degree, to yield 3 -bromomethyl-S- 
acetyl-lO , ll-dihydro-5H-di benz [b, f] azepine, m. 106-7 . degree . 
(Et20) , which is converted with KCN in DMSO into 
5-acetyl-lO, ll-dihydro-5H-dibenz [b, f ] azepine-3-acetonitrile, m. 
97-100 .degree . (C6H6-petroleum ether), which is converted via 
5 -acetyl -10, ll-dihydro-5H-dibenz [b, f ] azepine-3 -acetic acid, m, 
163-5 .degree . (EtOAc-petroleum ether), into 10 , ll-dihydro-5H- 
dibenz [b, f] azepine-3 -acetic acid, m. 133-5 .degree . (C6H6) , which is 
also prepd. from 5-butyryl-lO, ll-dihydro-5H-dibenz [b, f ] azepine-3- 
acetic acid. Starting with XXVII are prepd. the following I (Rl = 
R4 = H) (R2, R3, and phys . consts. given) : CMeHOH, Ac, oil; CMeHOH, 
CHO, m. 111-13 .degree. ; CMeHBr, Ac, oil; CMeHCN, Ac, oil; CMeHC02H, 
Ac, m. 153-4 .degree . ; CiyieHC02H, H, m. 129-31 . degree . ; and further 
the following I (Rl = H, R4 = CI) (R2, R3 , and phys. consts. given) : 
C02H, Ac, m, 264-6 . degree . (Et20-petroleum ether) ; C02Me, Ac, m. 
130-2 .degree . (MeOH); CH20H, Ac, -; CH2Br, Ac, -; CH2CN, Ac, m, 
112-14 .degree . (C6H6-petroleum ether) ; CH2C02H, Ac, m. 128-9 , degree . 
(C6H6); XlXa. A mixt . of 4 g 5-benzyl-lO , ll-dihydro-5H-dibenz [b, f ] - 
azepine-2-acetonitrile, m. 96-8 . degree . , 6 g KOH and 40 ml 
BuOH is refluxed 7 hr to yield 5-benzyl-lO , ll-dihydro-5H-dibenz [b, f ] - 
azepine-2-acetic acid (XXX), m. 138-9 .degree . (Et20) . A mixt . of 
1.37 g XXX and 40 ml MeOH is hydrogenated 15 min with 1 
atm H at room temp, and 0.25 g 10% Pd/ 

C as catalyst to yield XVI. A mixt. of 7 g XVII, 14 ml Mel 
and 70 ml CHC13 is heated 24 hr at 100. degree, in a closed vessel to 
yield VIII and the Me ester of VIII. Similarly, XlXa is converted 
into 7-chloro-5-methyl-10, ll-dihydro-5H -dibenz [b, f ] azepine-3 -acetic 
acid (XXXI) and the Me ester of XXXI , which is sapond. after 
purification to yield XXXI, m. 156-8 . degree . (Et20-petroleum ether). 
To a mixt. of 11,8 g XXV and 37 ml diethyl carbonate, heated to 
80. degree, is added dropwise a soln. of 1.32 g Na in 6 0 ml anhyd. 
EtOH, and the mixt . is heated to 220. degree., and 30 ml diethyl 
carbonate is added and the mixt. is heated 0.5 hr at 220. degree, to 
yield 5-methyl-lO , ll-dihydro-5H-dibenz [b, f ] azepine-2-malonic acid di 
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Et ester (XXXII), bO.OOl 190-5 . degree . . A soln. of 5 . 9 g XXXII in 
15 ml anhyd. EtOH is added at 50. degree, to a soln. of 0.5 g Na in 
80 ml EtOH and the mixt . is stirred 0.5 hr at 50. degree.. To this 
mixt . is added dropwise with stirring 3.5 g Mel and the mixt. is 
refluxed with stirring 4 hr. After addn. of 3.5 g Mel, refluxing is 
continued 2 hr to yield oily meth yl- (5-methyl-lO , ll-dihydro-5H- 
dibenz [b, f ] azepin-2-yl) -malonic acid di E t ester (XXXIII). 
Similarly is prepd. oily ethyl- (5-methyl-lO , ll-dihydro-5H- 
dibenz [b, f] azepin-2-yl) -malonic acid di Et ester (XXXIV), A mixt. 
of 5.5 g XXXIII, 3.5 g KOH, 12 ml H20, and 40 ml BuOH is 
refluxed 4 hr to yield 2- (5-methyl-lO , ll-dihydro-5H- 
dibenz [b, f ] azepin-2-yl) propionic acid, m. 153-7 .degree . (EtOAc) . 
Similarly, starting with XXXIV is prepd. 2- (5-methyl-lO , 11-dihydro- 
5H-dibenz [b, f] azepin-2-yl) -butyric acid, m. 108-13 .degree . 
(Et20-petroleum ether) . 
IC C07D; A61K 
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AB Intermediates for the prepn. of biol . active steroids were prepd. 
Thus, 70 g. 2-ethyl-l, 3-cyclohexanedione, 62 cc . Me vinyl ketone, 
0.25 g. KOH, and 250 cc. MeOH was refluxed 4 hrs . , the 
solvents replaced by benzene, and 3 cc . pyrrolidine added. The 
mixt. was refluxed 1 hr. with H20 sepn. to give 4 6.7 g. 1,6-dioxo- 
8a-ethyl- .DELTA.4a (5) -octalin (I), b0.06 130-5 .degree . , m. 
67. 5-8. 5. degree. . I (9.6 g.) in 90 cc. EtOH was treated with 560 
mg. NaBH4 to form l-hydroxy-6-oxo- 8a- ethyl - 

.DELTA. 4a (5) -octalin (II), bO . 8 165. degree., m. 88 .0-9 . 5 . degree . , 
and acetylated to give the 1-acetoxy deriv. , 44.2 g. of which was 
treated with 44 cc. (EtO)3CH in 44 cc . EtOH and 200 cc . benzene. 
The mixt . was further treated with HCl gas to give 
l-acetoxy-6-ethoxy- 8a-methyl- .DELTA. 4 (4a) , 5-hexahydronaphthalene 
(III) . Ill in EtOH was hydrogenated over 400 mg. 2% 
Pd/SrC03 to give 1 - ace toxy- 6 -ethoxy- 8a -methyl -trans- .DELTA. 6- 
octalin (IV) . Similarly prepd. was l-acetoxy-6-ethoxy-8a-ethyl- 
trans- .DELTA. 6 -octalin. IV was warmed by steam 0.5 hr. with 60 cc . 
50% HOAc to give 4 . 1 g. l-acetoxy-8a-methyl-6-oxo-trans-decalin (V) , 
m. 46-9 . degree . . Similarly prepd. was l-acetoxy-8a-ethyl-6-oxo- 
trans-decalin. V (20.5 g.) in CHC13 was treated with 15.0 g. Br in 
75 cc. CHC13 at 0. degree, to give 20.85 g. l-acetoxy-7-bromo-6-oxo- 
8a-methyl-trans-decalin (VI), m. 147-8 . degree . . VI (27.6 g.), 25 g. 
LiCl, and 25 g. Li2C03 in 400 cc . Me2NCH0 were refluxed under N 2 
hrs. to give l-acetoxy-6-oxo-8a-methyl-trans- . DELTA. 7-octalin, m. 
62 . 5-3 . 5 .degree . , and deacetylated at reflux with KHC03 to give 
l-hydroxy-6-oxo-8a-methyl-trans- .DELTA. 7-octalin (VII) , m. 
88-9 .degree. . VII (5.0 g.) in CH2C12 was shaken overnight at 
25. degree, with 25 cc . liq. isobutylene contg. 0.5 cc. 100% H3P04 
and satd. with BF3 to give 5.7 g. l-tert-butoxy-6-oxo-8a-methyl- 
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trans- .DELTA. 7-octalin (VIII), m. 72-3 . degree . . V was refluxed in 
250 cc. benzene contg. 16 g. HOCH2CH20H and 200 mg. p-MeC6H4S03H 
with water sepn. for 4 hrs . to give 9.7 g. 1- acetoxy-6,6- 
ethylenedioxy-Sa-methyl-trans-decalin (IX) , m. 116-17 .degree . . 
Similarly prepd. was the 8a-ethyl analog, m. 78 . 5-9 . 5 . degree . . IX 
was deacetylated to give l-hydroxy-6 , 6-ethylenedioxy-8a-methyl- 
trans-decalin (X), m. 71-2 .degree . . Also prepd. was the 8a-ethyl 
analog, m. 95-6 .degree. . X (10.85 g.), 63 cc. PhCH2Cl, and 11.05 g. 
54% NaH in oil were stirred at 130. degree. 1 hr. to give 
13.0 g. l-benzyloxy-e , 6-ethylenedioxy-8a- methyl -trans-decalin (XI) , 
bO.5 176-82 .degree . , m. 83-3 . 5 .degree . . Similarly prepd. was the 
8a-ethyl analog, b0.05 182-4 . degree . . XI (130 g. was heated by 
steam with HOAc as before to give 1- benzyloxy- 6 -oxo-8a-methyl- trans- 
decalin (XII), bo. 03 157. degree., m. 46-7. Bromination of XII as 
before gave 51.0 g. 1 -benzyloxy- 7 -bromo- 6 -oxo- 8a-methyl- trans- 
decalin (XIII), m. 112-13 .degree . . Also prepd. was the 8a-ethyl 
analog, m. 139-40 .degree . . Treatment of XIII with Me2NCH0 gave 
1 -benzyloxy- 6 -oxo- 8a- methyl -trans- . DELTA. 7-octalin, bO . 5 
170. degree.. Also prepd. was the 8a-ethyl analog, bO . 1 
165-70 .degree . . VIII (2.36 g.) in benzene at 0. degree, was added to 
a stirred suspension of NaOMe (from 0.74 g. Na) and 4.5 cc . Et02CH 
under N. The mixt . was stirred overnight at 2 5. degree, to give 2.55 
g. trans- 1, 2,4a, 5,6,7,8, 8a-octahydro-4a-methyl-5-tert-butoxy-2-oxo- 
1- naphthaldehyde (XIV) . Also prepd. was the 5 -benzyloxy analog of 
XIV. XIV (2.55 g.) in 100 cc. benzene was treated under N with 20 
cc. tert-BuOH and 0.87 g. Me vinyl ketone, followed by 1 cc. M KOBu- 
tert in tert-BuOH. The soln. was kept at 2 5. degree, overnight to 
give trans-1, 2,4a, 5,6,7,8, 8a-octahydro-4a-methyl-5-tert-butoxy-2-oxo- 
1- (3 -oxobutyl) -1 -naphthaldehyde (XV). Also prepd. was the 
5 -benzyloxy analog of XV. XIV in 5 cc. tert-BuOH and 1.87 g. Me 
5-oxo-6-heptenoate was treated with 1 cc. M KOBu-tert- under N and 
the mixt. left to stand overnight at 25. degree, to give Me 
trans-l-formyl-1, 2, 4a, -5,6,7, 8 , 8a-octahydro-4a-methyl-5-tert-butoxy- 
.delta. , 2-dioxo-l-naphthaleneheptanoate (XVI). Also prepd. was the 
5 -benzyloxy analog of XVI. XV in dioxane at 0. degree, was treated 
under N with 1.7 g. KOH in 25 cc. H20 to give 
(.+-.) -8 -beta . -tert-butoxy-8a .beta. -methyl -4 , 4a. beta. , - 
4b. alpha. , 5, 6, 7, 8, 8a- octahydro-2 (3H) -phenanthrone (XVII), m. 
134-5 . degree . . Prepd. similarly was the 8 .beta. -benzyloxy analog, 
m. 109-10 .degree of XVII, and from XVI, (.+-.)- 
2,3,4,4a. beta .,4b. alpha .,5,6,7,8, 8a-decahydro- 8a . alpha . -methyl - 
8 .beta. -butoxy-2-oxo-l-phenanthrenepropionic acid (XVIII), m. 
88-9 . degree . . Also prepd. was the 5-benzyloxy analog (XIX) of 
XVIII. Hydrogenation of XVII yielded (.+-.) -8 .beta . -tert - 
butoxy-8a.beta. -methyl- 4, 4a. beta. ,4b. alpha. , 5, 6, 7, 8, 8a, 9, 10- 
decahydro-2 (3H) -phenanthrone (XX), m. 97-8 . degree . . Prepd. 
similarly was the 5-benzyloxy analog, m. 101-2 . degree . , of XX. XIX 
(3.94 g.) was further hydrogenated as before to give 

{.+-.) -8 .beta. - benzyloxy-2 , 3 , 4 , 4a. beta. , 4b. alpha 5, 6, 7, -8, 8a, 9,10- 
dodecahydro-8a.beta . -methyl-2-oxo-l-phenanthrenepro-pionic acid 
(XXI) . XXI (4 g.) in 50 mg. NaOAc and 40 cc . Ac20 was refluxed 
under N 4 hrs. to give (.+-.)- 17a . beta . -benzyloxy-5-hydroxy-3 , 5 -seco- 
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A-nor-D- homoestra-5 (10) , 9 (11) -dien-3-oic acid 3,5-lactone (XXII), 
m. 130-1 . degree . . XXII (1.76 g.) was hydrogenated to give 
(.+-.) -XXIII , m. 123-4 .degree . , and was treated at -50. degree, with 
MeMgBr to give 300 mg. 19-nor-D- homotestosterone benzyl ether 
(XXIV), m. 194-5. degree. . 

IC C07C 

NCL 260586000 

CC 32 (Steroids) 

L52 ANSWER 7 OF 15 HCA COPYRIGHT 2002 ACS 

71:61205 N-Phenyl indoline antidepressants. Leeming, Peter R. ; 

Canas -Rodriguez, Antonio (Pfizer Corp.). S. African ZA 6801099 
19680930, 51 pp. (English). CODEN: SFXXAB. PRIORITY: GB 19680219. 

AB The title compds., useful as antidepressants when administered 

orally, were prepd. Thus, 1,352 g. Ph2NH in 4 1 . C6H6 was treated 
with 1,270 g. MeCHClCOCl, for 70 min. After the exothermic reaction 
subsided, the mixt . was laeated 4 hrs . on a steam bath, the C6H6 
evapd., the residue poured into 5 1. petroleum, ether (b. 
60-80 .degree . ) to give 1.9 g. N, N-diphenyl- . alpha . - 

chloropropionamide (I), m. 90-3 . degree . . I (520 g.) was heated with 
570 g. A1C13, the mixt. cooled to 90, degree., poured into a mixt. of 
ice and 600 ml. coned, HCl, the solid extd. with CHC13, dried, the 
CHC13 exts. from 1.82 kg. I coned, to one third its vol., and the 
residue, added to 5 1. petroleum ether (b. 40-60 .degree .) , to give 
1.44 kg. 3-methyl-l-phenyl-2-indolinone (II), m. 80-1 .degree . . 
Prepd. similarly, using 440 g. Ph2NH and 600 g. Me (CH2 ) 3CHBrC0Cl , 
and the product treated with 744 g. A1C13 as above gave 556 g. 
3 -butyl -1 -phenyl -2 -indolinone (III), an oil, bO.cntdot.5 
170-90 . degree . . Prepd. similarly, using 37.8 g. 
.alpha. -chlorophenylacetyl chloride and 33.8 g. Ph2NH was 64 g, 
N,N-diphenyl- .alpha, -chlorophenylacetamide, m, 141-4 . degree . , 60 g. 
of which treated as above with 62 g. A1C13 gave 42 g. 
1, 3- diphenyl -2 -indolinone (IV), m. 111-13 . degree . (petroleum ether 
b. 60-80 .degree .) . 3 -Benzylidene-l-phenyl -2 -indolinone (17 g.) in 
200 ml. hot EtOAc hydrogenated at 50 psi. and 50, degree, 
over 700 mg, 10% Pd/C until H uptake ceased, 

gave 15.5 g. 3 -benzyl -1 -phenyl -2 -indolinone (V), m. 90-4. degree. 
(iso-PrOH) . II (11,15 g.) in 150 ml. 50% aq. dioxane treated with 8 
g. Br and 12 g. KBr in 20 ml. H20 gave 5 g. 5-bromo-3 -methyl - 1- 
phenyl -2 -indolinone (VI), m. 112-15 . degree . (EtOH) . II (22.3 g.) in 
250 ml, dioxane treated with a few drops 40% ale. Triton B and 7.8 
g. CH2:CHCN, and the mixt. refluxed 3-4 hrs. gave 18.5 g. 
3- (2-cyanoethyl) -3 -methyl -1-phenyl -2 -indolinone (VII) , m. 
111. 5-12. 5. degree. . Similarly prepd. was 3 - butyl- 3 - (2-cyanoethyl) - 1- 
phenyl- 2 -indolinone (VIII). II (22.3 g.) treated with 15.7 g. AcCl 
and 26,6 g. A1C13 in 250 ml. CHC12CHC12 at 0. degree., the mixt, kept 
0.5 hr. at 10. degree., heated 1 hr. to 90. degree., poured into 
ice -coned. HCl, and the org. layer chromatographed on alumina gave 6 
g. 5-acetyl-3-methyl-l-phenyl-2-indolinone, m. 131-2 . degree . (EtOH) . 
II (22.3 g.) in 50 ml. dry PhMe added slowly to 4.68 g. NaNH2 in 200 
ml. dry PhMe, the mixt. refluxed 3 hrs., cooled, 21 g. 
Me2NCH2CH2CH2Cl added, and the mixt. refluxed 3 hrs. worked up, and 
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distd. at 190-200 .degree . and 1 mm. gave 22.5 g. 
3- {3-dimethylaminopropyl) -3-methyl-l-phenyl-2-indolinone 
(IX)-HC1.H20 m. 168-70 . degree . (CHCl3-EtOAc and EtOAc-MeOH) . 
Similarly prepd. were: using chloromethyl cyanide, 
3-cyanomethyl-3-methyl-l-phenyl-2-indolinone (X) , m. 

112 .0-13 . 5 .degree . ; using CH2BrCH2CH2CN, 3- (3 -cyanopropyl) -3-methyl- 
l-phenyl-2-indoline (XI), bO.cntdot.l 202. degree., m. 
109. 5-10.0. degree, using CH2BrCH2Br, 3- {2-bromoethyl) -3-methyl-l- 
phenyl-2-indoline; and using CH2BrCH2CH2Br , 3- {3-bromopropyl) -3- 
methyl-l-phenyl-2-indolinone (XII) . Also prepd, as in the prepn. of 
IX were the following: using 2- (N-benzyl-N-methylamino) ethyl 
chloride (XIII) , 3- [2- (N-benzyl-N-methylamino) ethyl] -3-methyl-l- 
phenyl-2-indolinone (XIV), maleate m. 165-6 . degree . (EtOAc) ; using 
3- (N-benzyl-N-methylamino) propyl chloride, 3- [3- (N-benzyl-N- 
methylamino) -propyl] -3-methyl-l-phenyl-2-indolinone (XV) -HCl m. 
198-205 .degree . (hot H20) ; using III and 2-dimethylaminoethyl 
chloride, 3-butyl-3- (2-dimethylaminoethyl) -l-phenyl-2-indolinone-HCl 
m. 157-60, degree. (EtOAc-CHC13-Et20) ; using III and XIII, 
3-butyl-3- [2- (N-benzyl-N-methylamino) ethyl] -1 -phenyl -2 -indolinone 

(XVI), b0,cntdot,2 220-30 . degree . ; using III, 3-butyl-3- (3- 
dimethylaminopropyl) -1 -phenyl -2 -indolinone, maleate m. 144-5 .degree . 

(EtOAcCHC13) , the latter also being prepd, on treatment of 

3- (3-aminopropyl) -3-butyl-l-phenyl-2-indolinone (XVII) with HC02H 

and HCHO; and using VI, 5-bromo-3- (3-dimethylaminopropyl) -3 -methyl- 1- 

phenyl -2 -indolinone, HCl m. 263 -5 . degree , , V (15 g.) in 60 ml. dry 

HC0NMe2 treated at 60. degree, with 1.2 g, NaH, 9.9 g. 

3- (N-benzyl-N-methylamino) propyl chloride added, the mixt . heated 4 

hrs. to 60 -degree., cooled, and poured into H20 gave 

3-benzyl-3- [3- (N-benzyl-N-methylamino) propyl] -1 -phenyl -2 -indolinone 

(XVIII), oxalate m. 158-60 .degree . . Similarly, using IV and 
iyie2NCH2CH2CH2Cl, 3- (3-dimethylaminopropyl) -1, 3-diphenyl-2- 
indolinone, m, 240 . 5-2 . 0 . degree . (EtOAc-iso-PrOH) . 3- (2-Bromoethyl) 
-3 -methyl -1 -phenyl -2 -indolinone (33 g.) refluxed 5 hrs. with 20 g. 
N-methylpiperazine and 50 ml. EtOH, the mixt. coned, in vacuo, and 
the residue neutralized, extd, with Et20 and CH2C12, and the ext. 
worked up and treated with maleic acid gave 3-methyl-3- [2- (4-methyl- 
1-piperazinyl) ethyl] -1 -phenyl -2- indolinone , dimaleate m. 
178-9 .degree . (EtOH-H20) . Similarly prepd. were the following: 
using N- (hydroxy ethyl) piperazine, 3-methyl-3- [2- (4-hydroxyethyl-l- 
piperazinyl) ethyl] -1 -phenyl -2 -indolinone, dimaleate m. 148-9 . degree . 

(iso-PrOH) ; using XII, 3-methyl-3- (3-piperidinopropyl) -l-phenyl-2- 
indolinone, oxalate m. 219-20 , degree . (EtOH); using 

N-methylpiperazine, 3-methyl-3- [3- (4-methyl-l-piperazinyl) propyl] -1- 
phenyl- 2 -indolinone, dimaleate m. 178 . 5-9 . 5 . degree . (EtOH); using 
N-hydroxyethylpiperazine, 3 -methyl -3- [3- (4-hydroxy- 
ethylpiperazinyl) propyl] - 1 -phenyl -2- indolinone , dimaleate m. 
141.5-2 .0. degree. (iso-PrOH) ; and using PhCH2NH2, 
3- (3-benzylaminopropyl) -3 -methyl- 1 -phenyl -2 -indolinone (XIX) , 
oxalate m, 198- 9 . degree . (iso-PrOH-H20) . XIX was also obtained on 
treatment of 3- (3-aminopropyl) -3 -methyl- 1-phenyl -2 -indolinone (XX) 
with PhCHO and treatment of the intermediate product with 
NaBH4, maleate m. 157-9 . degree . (iso-PrOH-EtOAc) . XIX (10 
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g.) in 200 ml. HC0NMe2 treated at 60. degree, with 1.5 g. NaH 
, the mixt. stirred 1 hr. , 5,2 g. PhCH2Br added, the mixt . stirred 3 
hrs . , evapd. in vacuo, and the residue worked up, chromatographed on 
silica, and distd. at 220. degree, and 0.1 mm. gave 2 g. 
3- (3-dibenzylaminopropyl) - 3 -methyl -1 -phenyl -2 -indolinone, an oil. X 
(45 g.) in 250 ml. HOAc and 5 ml. coned. H2S04 hydrogenated 
at 50. degree, and 50 psi. over Pt02 and the soln. worked up gave 
3- (2-aminoethyl) -3 -methyl -1 -phenyl -2 -indolinone, HCl m. 
209-10 . degree . (EtOAc and iso-PrOH-EtOAc) . Similarly prepd. were: 
using VII, XX, HCl m. 187 . 0-8 . 5 . degree . (EtOAc-iso-PrOH) ; using 
3- (3-cyanopropyl) - 3 -methyl -1 -phenyl -2 -indolinone, 
3- (4-aminobutyl) -3-methyl-l-phenyl-2-indolinone (XXI), HCl m, 
197. 5-9.0. degree. (EtOAc-CHCl3) ; using VIII, XVII, maleatem. 
118-21 . degree . . XVII (18.2 g.) refluxed with azeotropic removal of 
H20 with 5.9 g. PhCHO in 200 ml. dry C6H6, and the mixt, evapd. gave 
3-butyl-3- (3-benzlidene-aminopropyl) -1 -phenyl -2 -indolinone, 20 g. of 
which heated 4-5 hrs. at 100. degree, with 70 ml. Mel, the mixt. 
evapd. in vacuo, and the ext. worked up and distd. at 206-10 . degree . 
and 1 mm. gave 10.4 g. 3-butyl-3- {3-methylaminopropyl) -l-phenyl-2- 
indolinone, hemifumarate m. 173-5 . degree . (iso-PrOH-EtOAc) . 
Similarly, using XXI was prepd. 3-methyl-3- (4-methylaminobutyl) -1- 
phenyl- 2 -indolinone, HCl m. 164-7 . degree . (CHCl3-EtOAc) . IX (25 g.) 
in 250 ml. Et20 added within 0,5 hr. to 5 g. ice cold LiAlH4 in 250 
ml. Et20, the mixt, refluxed 9 hrs., cooled, treated with 5 ml, H20, 
then 5 ml, NaOH, filtered, worked up, and the oil treated 
with an EtOAc soln. of maleic acid gave 3- (3-dimethylaminopropyl) -3- 
methyl-l-phenylindoline, maleate m. 124-6 .degree , . Similarly, using 
3- (2-dimethylaminoethyl) -3 -methyl -1 -phenyl -2 -indolinone (XXII) was 
prepd. 3- (2-dimethylaminoethyl) -3 -methyl -1 -phenyl indoline , maleate 
m. 142-4 .degree . (iso-PrOH-H20) . Also similarly prepd. were: 
3- [3- (N-benzyl-N-methylamino) ethyl] -3-methyl-l-phenylindoline, m. 
75-8 .degree. (40-60 .degree, petrol) ; 3- [3- (N-benzyl-N- 
methylamino) propyl] -3-methyl-l-phenylindoline, bO .cntdot , 2 
206. degree. ; 3-butyl-3- (2-dimethylaminoethyl) -1-phenylindoline 
(XXIII), fumarate m. 176-9 , degree . (iso-PrOH-CHC13-EtOAc) ; and 

3- butyl-3- (3-dimethylaminopropyl) -1-phenylindoline (XXIV) , bl 
188-94 . degree , , IX (10 g.) dissolved in 4 0 ml, xylene at 

60. degree., 10 ml. ClC02Et added, the mixt. kept 1,5 hrs. at 
60-70 . degree . , excess ClC02Et boiled off, xylene added to maintain 
the original vol., the mixt. refluxed 4 hrs. at 130, degree., cooled, 
extd, with N HCl and H20, dried, evapd., the syrup formed refluxed 

4- 5 hrs. with 30 ml. HOAc and 20 ml, 48% HBr, the soln. evapd. to 
dryness in vacuo, and the syrup worked up gave 1.6 g, 
3-methyl-3- (3-methylaminopropyl) -1-phenyl -2 -indolinone (XXV) , HCl 
salt m. 168-70 .degree . (CHCl3EtOAc) , XXV was also obtained on 
catalytic redn. of XV. HCl. Prepd. similarly, using 10 g. XXII was 
6.5 g. 3 -methyl -3- (2 -methylaminoethyl ) -l-phenyl-2- indolinone, HCl m, 
194-6 .degree . (iso-PrOH-EtOAc) , The above was also prepd. on 
treatment of 3- (N-ethoxycarbonyl- 3 -methylaminoethyl) -3 -methyl - 1- 
phenyl- 2 -indolinone with KOH, and on treatment of XIV with 

PdCl2 and NaBH4, followed by hydrogenation. XVI 
treated with PdCl2 and NaBH4 and the mixt. 
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hydrogenated gave 3 -butyl -3- (2-methylaminoethyl) -l-phenyl-2- 
indolinone, maleate m. 154 -7 . degree . {EtOAcCHCl3) . XVIII treated 
with Pd/C gave 3-benzyl-3- (3-methylaminopropyl) - 

1 -phenyl -2 -indolinone, oxalate m. 162-5 .degree . (EtOH) . 3- {3-Dimeth 
ylaminopropyl) -3 -methyl -1 -phenyl indoline (11.8 g.) treated with 
ClC02Et and the 3- (N-e thoxycarbonyl- 3-methylaminopropyl) -3 -methyl -1- 
phenyl indoline (10.5 g.) formed treated in 125 ml. BuOH with 10 g. 
KOH and 5 ml. H20 gave 3 -methyl- 3- (3-methylaminopropyl) - 1- 
phenyl indoline, an oil, maleate m. 128-30 . degree . , 
p-toluenesulf onate m. 122 . 0-2 . 5 . degree . . The above was also 
obtained on treatment of XXV with NaBH4 and BF3.0Et2. 
Prepd. similarly to the above, using XIII was 3-butyl-3- (2- 
methylaminoethyl) -1 -phenyl indoline, bl.cntdot.5 185-200 . degree . , 
maleate m, 153 -6 .degree . (Et-0Ac-CHCl3) ; and using XXIV, 
3-butyl-3- (3-methylaminopropyl) - 1 -phenyl indol ine , bl.cntdot.5 
210-20 .degree. - XXV HCl (10 g.) in 100 ml. HOAc treated at below 
20. degree, with 4.1 g. S0C12 in 10 ml. HOAc, and the mixt . worked 
up, treated with HCl gas, the ppt . triturated with dry Et20, and the 
solid recrystd. from iso-PrOH-petroleum ether gave 6.3 g. 
5-chloro-3 -methyl -3- (3-methylaminopropyl) -1 -phenyl -2 -indolinone, HCl 
m. 196-9 , degree . . Similarly, using XXV. HCl and Br was prepd. 
5-bromo-3 -methyl -3- (3-methylaminopropyl) -1 -phenyl -2 -indolinone, HCl 
m. 189-91 .degree . . Pharmaceutical formulations were given. 
CC 27 (Heterocyclic Compounds (One Hetero Atom) ) 

L52 ANSWER 8 OF 15 HCA COPYRIGHT 2002 ACS 

67:64566 The total synthesis of (.+-.) -carabrone . Minato, Hitoshi; 

Horibe, Isao (Shionogi Res. Lab., Shionogi Co., Ltd., Osaka, Japan). 

Chem. Commun. (7), 358-60 (English) 1967. CODEN: CC0iyiA8 . 
GI For diagram(s), see printed CA Issue. 

AB Condensation of CH2 : CMeCH : CH2 with AcOCH : CHC02Et gave 48% mixt. (I) 
(3:1) of II and III. LiAlH4 redn. of I followed by treatment of the 
montosylate of the product with NaCN and hydrolysis with 10% 
NaOH in EtOH gave 45% mixt. (IV) of V and an isomer. IV was 
heated 1.5 hrs. at 195-200 . degree . to give 71% oily mixt. (VI) of 
VII and an isomer. Treatment of VI with N2CHC02Et and Cu powder in 
diglyme at 170. degree, yielded 53% mixt. (VIII) (87:13), bO . 2 
140-3 . degree . , of IX and an isomer. Hydrolysis of VIII with 10% 
NaOH in EtOH, followed by lactonization, yielded 41% X, m. 
219-20 .degree . . A suspension of the Na salt of X in C6H6 and 
pyridine was treated with (C0C1)2 and then with EtSH in C6H6 to give 
55% XI, m. 134-5 .degree . . Desulf urization of XI with Raney Ni in 
Me2C0 gave 70% XII, m. 94-6 .degree. , which by the Wittig reaction 
was converted to 75% oily XIII. Hydrogenation of XIII in 
EtOH over 10% Pd-C gave IXV. Hydrolysis of XIV 
followed by Cr03 oxidn. and NaBH4 redn. of the 
product gave a mixt. of hydroxy acids, lactonization of 
which yielded 27% XV. Oxidn. of XV gave XVI, m. 74-5 . degree . . The 
ketalization product from XVI was treated with HC02Et and 
NaH in dry Et20 and acidified with HCl to give 90% XVII. 
Hydrogenation of XVII in EtOAc over 10% Pd- 
C yielded XVIII and XIX. Treatment of XVIII with 
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p-MeC6H4S02Cl in pyridine gave { . +- J -carabrone (XX), m. 
89-91 .degree . . Uv and ir data were given. 
CC 30 (Terpenes) 

L52 ANSWER 9* OF 15 HCA COPYRIGHT 2002 ACS 

63:89178 Original Reference No. 63 : 16429g-h, 16430a-h, 16431a-h, 16432a- 
h, 16433a-h, 16434a-b 10 .alpha. -Methyl-9 .beta. -hormonal steroids. 
Reerink, Engbert H.; Westerhof, Pieter; Schoeler, Hendrik F. L, 
(North American Phillips Co., Inc.). US 3198792 19650803, 56 pp. 
(Unavailable). APPLICATION: US 19590408. 

AB 4, 7, 22-Lumistatrien-3-one (125 g.) in 2.2 1. iso-PrOH previously 
satd. with dry HCl, dry HCl passed through the soln. for 0.5 hr. , 
and worked up gave 80.5 g. lumista-4, 6, 22-trien-3-one (I), m. 
101-2 .degree, (ligroine) , [.alpha.] 25D -632. degree, (all rotations 
in CHC13 unless otherwise mentioned). I (3 g.) in 300 ml. Et20 
added to 450 ml. liquid NH3 , treated with 420 mg. Li in NH3 and the 
product chromatographed on A1203 gave 2.43 g. lumista-4 , 22-dien-3- 
one (II), m. 122-4 .degree . (Me2C0) , [.alpha. ]20D -125 . degree . . 
II(20g.)in 750 ml. CH2C12 and 5.75 ml. C5H5N ozonized 4.5 hrs . at 
-80 gave 10.1 g. 3-oxo retrobisnor-4-cholen-22-al (III), m. 
122-30 .degree, (ligroine) , [.alpha.] 23D -144 . degree . . Ill (450 mg.) 
in 15 ml'. CHC13 and 25 ml. AcOH oxidized 16 hrs. at 3 0. degree, with 
200 mg. Cr03 and 0.2 ml. H20 gave 340 mg. 3 -oxoretrobisnor-4- 
cholenic acid (IV), m. 202 -4 . degree . (Et20) . Alternatively a soln. 
of 450 mg. of an ozonide of II in 25 ml. CH2C12 left overnight at 
30. degree, with 200 mg. Cr03 in 25 ml. AcOH gave 150 mg. IV. Ill 
(300 mg.), 0.11 ml. piperidine, and 1 to 5 mg. p-MeCoH4S03H refluxed 
3 hrs. in 5 ml. dry C6H6 gave 185 mg. 22- (N- 

piperidyl) retrobisnorchola-4 , 20 (22) dien-3-one (V) , m. 94-6 .degree. 
(MeOH) . Other samples of V m. 114-15 .degree, (probably due to 
cis- trans isomerism) . Alternatively 10 g. Ill refluxed 3 hrs. in 
180 ml. C6H6 with 3.8 ml. piperidine and 30 mg. p-MeC6H4S03H gave 
9.3 g. V. Ill (1 g.) refluxed with 0.5 g. fused NaOAc and 50 ml. 
Ac20 gave 22-acetoxyretrobisnorchola-4, 20 (22) -dien-3-one (VI). V 
(3 00 mg.) in 4 . 5 ml . C6H6 added in 45 min. at -5. degree, to 
+5. degree, to 453 mg. Na2Cr207 . 2H20 in 4.5 ml. AcOH and 3 ml. C6H6 
and the product worked up gave 150 mg. retroprogesterone (VII) , m. 
163-4 .degree. (CH2Cl2-ligroine) , [.alpha. ]20D - 62. degree.. Ill 
treated with NaOAc in Ac20 gave VI and VI ozonized, decompd. , and 
hydrolyzed gave VII. VII (10 g.) in 79 ml. C6H6 stirred 1.5 hrs. 
with NaOMe in diethyl oxalate and some C6H6 gave 10.8 g. Na enolate 
of 21-ethoxyoxalylretroprogesterone (VIII). VIII in 150 ml, MeOH 
treated 40 min. at -20 with 5.9 g. iodine in 210 ml. MeOH, mixt. 
stirred 1.5 hrs., and the iodine compd, decompd. with NaOMe soln. 
gave 5.55 g. 21-iodoretroprogesterone (IX). IX (5,55 g.) refluxed 
18 hrs. in 200 ml. Me2C0 with 12 g. KOAc and chromatographed on 
A1203 gave 3 35 mg, retrodeoxycorticosterone acetate, m. 
165-8 .degree, (ale). V(9.6 g.) in 475 ml. CH2C12 treated dropwise 
at -55 , degree .with 4.08 g. Br in 50 ml. CH2C12, the dibromo compd, 
stirred 2 hrs. at 20. degree., the 20-bromo deriv. heated 1 hr. at 
70. degree, with 70 ml. C5H5N, then 0.5 hr. at 100. degree., and 
worked up gave 6 g. 3-oxoretrobisnorchol-4, 17 (20) -dien-22-al (X), m. 
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155-9. degree. (Me2C0-alc . ) , [.alpha.] 23D -138 . degree . . Ill (7.7 g.) 
in 100 ml. CC14 treated with 48 ml. Br soln. in CC14 (0.515 
mole/ml.) and 3 g. CaC03 and then treated with C5H5N gave 7.15 g. X. 
X (5 g.) suspended with 8 g. NaCN in 50 ml. MeOH at -20. degree., 
left 2 hrs. at 20. degree, with 7.1 ml. AcOH, then 40 hrs . at 
5. degree., and worked up gave the 22-HCN addn. product of X which 
treated at -80. degree, with 03 gave 1.48 g. retroandrost-4 -en-3 , 17- 
dione (XI), m. 154-6 .degree . (ale). XI (3.03 g.) in 25 ml. C6H6 
and 25 ml. Et20 left 16 hrs. with 1. 61 g. K in liquid NH3 which had 
been treated with CH . tplbond . CH gave 1.95 g. 17. alpha. - 
ethynylretrotestosterone (XIa) , m. 195-6 . degree . (hexane) , 

[.alpha. ]20D -219. 3 -Oxoretrobisnorchola-4 , 6-dien-22 -al (XII) (3.5 
g.) in 50 ml. C6H6 refluxed 2.5 hrs. with 1.27 ml. piperidine and 2 0 
mg. p-MeC6H4S03H gave 2.1 g. 22- (N-piperidyl) retrobisnorchola- 
4,6,20(22) -trien-3-one (XIII), m, 135-6 . degree . (Me2C0) . XIII 
oxidized with Na2Cr207 in AcOH gave 6-dehydroretroprogesterone 

(XIV) , m. 168-9 .degree. (Me2C0) . Lumisterone (3.95 g.) in 150 ml. 

CH2C12 and 0.81 ml. C5H5N treated with 03 gave 3.11 g. 

3 -oxoretrobisnorchola-4, 7-dien-22-al (XV) , m. 196-200 .degree . 

{CH2Cl2-Me2CO) . XV treated with piperidine and then oxidized with 
Na2Cr207 gave 7-dehydroretroprogesterone (XVI) . By isomerization of 
the 3 -oxo-4 , 7-dehydro system of XVI with dry HCl XIV was obtained. 
VII (7.5g.) in 500 ml. tert-BuOH refluxed 5 hrs. with 12.75 g. 
chloranil and the product chromatographed on A1203 gave XIV, I 

(3.95 g.) ozonized as described above gave 3.08 g. XII, m, 

153-5 .degree. (Me2C0) . 3-Oxoretrobisnorchol-4 , 20 (22) dien-22-al 

(0.978 g.) in 10 ml. C6H6 kept 4 hrs. at 0. degree, with 1.2 g. 
monoperphthalic acid in 25.5 ml. EtOAc gave 0.88 g. 

17 (20) epoxy-20-formyloxyretropregn-4-en-3-one (XVII) . Hydrolysis of 

XVII with 2N NaOH gave 17 . alpha . -hydroxyretroprogesterone 

(XVIII), m. 222-5. degree, (ale). XIII (6.5 g.) treated with Br and 
then with C5H5N gave 2.41 g. retrobisnorchola-4 , 6 , 17 (20) -trien-3-one- 
22-al (XIX), m. 217-19 . degree . (Me2C0) . XIX (15 g.) in 150 ml. 
EtOAc and 150 ml. C6H6 treated with 20.2 g. monoperphthalic acid in 
4 50 ml. EtOAc and left 16 hrs. gave 16.4 g. resinous 
epoxy-20-f ormyloxy compd. which treated 1.5 hrs. at 30. degree, with 
2N NaOH gave 5.69 g. 6-dehydro-17 . alpha . - 

hydroxyretroprogesterone (XX). XIX (3.7 g.) treated as above with 
5.9 g. NaCN and MeOH followed by ozonization gave 1.2 g. 
retroandrosta-4, 6-diene-3, 17-dione, m. 189-9.0 . degree . (Me2C0) , 

XVIII (220 mg.) and 220 mg. p-MeC6H4S03H in 15 ml. AcOH kept 18 hrs. 
at room temp, gave 13 0 mg. 3 , 17-diacetate of XVIII, m. 

217-18 .degree. (CH2C12-MeOH) . XVIII (0.5 g.) similarly treated but 

in less Ac20 and the product fractionally crystd. gave 260 mg. 

17 . alpha. -acetoxyretroprogesterone, m. 171-3 . degree . (MeOH). XVIII 

(900 mg.) treated with caproic anhydride and p-MeC6H4S03H, then with 

0.3 ml. coned. HCl in 20 ml. ale, and the product chromatographed 

gave 67 mg. 17-caproate of XVIII, m. 50-3. degree, (hexane). Many 

esters of XVIII were similarly prepg. XVIII (0.495 g.) in tert-BuOH 

treated with chloranil gave 50 mg. XX, m. 242-5 . degree . 

(ale. -hexane) . 6 -Dehydro- 17 . alpha . -acetoxyretroprogesterone, m. 

181-3 .degree. , was similarly prepd. Retroprogesterone hydroxylated 
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with Rhisopus nigricans gave a hydroxyretroprogesterone, m. 
217-18 -degree . , and 17 . alpha 21-dihydroxyretroprogesterone (XXa) 
incubated with Aspergillus ochraceus gave retrohydrocortisone, m. 
269. degree, (decompn.). XIa (1,88 g.) in 50 ml. C5H5N 
hydrogenated over 2 g. Pd-CaC03 gave 1.17 g. 
17 . alpha . -vinylretrotestosterone, m. 143 , 5-5 . 5 . degree . 
(Me2C0-hexane) . VII (5 g.) in 250 ml. C6H6 refluxed 7 hrs , with 4 
g. dichlorodicyanobenzoquinone and the product chromatographed on 
silica gel gave 2,14 g. 1-dehydroretroprogesterone, m. 
154-5 . 5 .degree, {Me2C0-hexane) . XIV (2.5 g.) gave 208 mg. dioxime, 
m. 279-82 . degree . (tetrahydrofuran-ligroine) . I (75 g.) and 55 ml. 
HC02Et in 1.2 1. C6H6 kept 3 days at room temp, with 16.5 g. 
NaH and the Na salt converted to the free ale. gave 
2-hydroxymethylenelumista-4, 6, 22-trien-3-one (XXI) as the hydrate, 
m. 119-22 .degree . , anhydrous form m. 122-3 . 5 , degree , , Similarly, II 
gave 2-hydroxymethylenelumista-4 , 22-dien-3 -one (XXII), m. 
134-5 .degree. . XXI (108 g, of Na salt) in 3.2 1. ale, treated 3.5 
to 4.5 hrs. at 10, degree, with perchloryl fluoride gave 71 g. 
2-fluorolumista-4, 6, 22-trien-3-one (XXIII) , m. 158-60 .degree. 
(MeOH) , [. alpha. ]27D -635. degree, (ale). XXII similarly gave 
2-fluorolumista-4, 22-dien-3-one. XXIII (30.5 g.) in 610 ml. CH2C12 
and 10 ml. C5H5N treated with 03 at -80. degree, gave 16.6 g. 
2-f luororetrobisnorchola-4, 6-dien-3-on-22-al (XXIV) , m. 
183-5. degree. (CH2C12-Et20) . XXIV (2.08 g.) similarly treated with 
piperidine and p-MeC6H4S03H gave 2-f luoro-22- (N-piperidyl) - 
retrobisnorchola-4, 6, 20 (22) -trien-3-one, which with Cr03 gave 
2-f luoro-6-dehydroretroprogesterone, m. 153 -4 . degree . (ale.) . 
Retropregnane-3 , 20-dione (XXV) (300 mg.) in ale. treated 3 hrs. at 
-2 0. degree, with 3 6.6 mg. CaCl2.2H20 and 16.3 mg. NaBH4 
gave retropregnan-3-ol-20-one, m. 167-71 . degree . (alc.-E+20). VII 
(2.826 g.) in 150 ml. dioxane shaken with excess H over 0.3 g. 10% 
Pd-C in the presence of 0.6 g. KOH in 9 

ml. MeOH gave XXV, m. 115-16 . degree . (E+20-hexane) . XIV (5 g.), 7.5 
g, chloranil, and 25 g. CaC03 refluxed 3 hrs, with 170 ml. isoamyl 
ale. and chromatography of the product gave XIV and 150 mg. 
1, 6-bisdehydroretroprogesterone (XXVI). XIV (5 g.) and 5.1 g. 
dihydroquinone in 250 ml. C6H6 refluxed 6 hrs, gave 1.52 g. XXVI, m. 
143-3 . 5 . degree . {Me2C0-hexane) . VII enol acetate (7.5 g.) and 
dioxane treated at room temp, with perchloryl fluoride gave 185 mg. 
6 .alpha, -f luororetroprogesterone (XXVII) , m. 150-1 , degree . 
(Me2C0-hexane) , 1.16 g, 6 .beta. -f luororetroprogesterone (XXVIII), m. 
163-5 .degree. (MeOH), and 77 mg. 6-hydroxyretroprogesterone, m. 
220-2. degree. (Me2C0) . XXVII (50 mg.) in 10 ml. CHC13 treated 1 hr, 
with passage of dry HCl gave XXVIII. XVIII (1 g.) in 15 ml, 
tetrahydrofuran and 2,5 ml. MeOH treated at -4. degree, to 0. degree, 
with 1.5 g, iodine and the product refluxed with KOAc in Me2C0 gave 
772 mg, 17 . alpha . , 21-dihydroxyretroprogesterone 21-acetate (XXIX), 
m. 218-238. degree, (decompn.) (Me2C0) . XX (1 g.) in 15 ml. 
tetrahydrofuran and 2.5 ml. MeOH similarly treated with iodine and 
the product refluxed with KOAc in Me2C0 gave 915 mg. 
6-dehydro-17 .alpha. , 21-dihydroxyretroprogesterone 21-acetate, m. 
238.5-44.degree. and 257-9 . degree . (decompn,). XXIX (1.2 g.) in 30 
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ml. MeOH stirred 2 hrs. at 24. degree, with 216 mg. K2C03 in 6 ml . 
H20 gave 897.5 mg. XXa. XIa (3.12 g.) in 250 ml. dioxane reduced 
with H over PdCaCOB and the product chromatographed on silica gel 
gave 300 mg. 17 . alpha . -ethyl-5-retroandrostan-17-ol-3-one (A 
isomer), m. 125-6 . 5 . degree . (Et20-petr. ether) and 828 mg. B isomer, 
m. 125-6 . 5 -degree. . VII was converted to its 3-enol acetate, m. 
90-2. degree. (MeOH). Retroandrosta-4 , 6-diene-3 , 17-dione (2.35 g.) 
in 70 ml, 2:1 mixt . C6H6-Et20 stirred 0.5 hr. at -80. degree, with 
1.28 g. K in 50 ml. liquid NH3 previously treated with CH . tplbond. CH 
gave 6-dehydro-17 . alpha . -ethynylretrotestosterone, m. 205-7 . degree . 
(Me2C0-hexane) . IX (6.6 g.) in 200 ml. MeCN and 5.72 g. AgF stirred 
25 hrs. at 4 5. degree, gave 21-f luororetroprogesterone, m. 

173- 5. degree, (ale . -Me2C0) . XIV (10 g.) in 70 ml. C6H6 stirred 1.5 
hrs. with 8.5 ml. (C02Et)2 and 10.5 ml. of a 3.45N NaOMe soln. in 
MeOH, 70 ml. C6H6, and 3.2 ml. ale. gave 12.2 g. Na enolate of 
21-ethoxyoxalyl-6-dehydroretroprogesterone (XXX). XXX in 170 ml. 
MeOH treated at -2 5, degree, with 7.2 g. iodine gave 
12-iodo-6-dehydroretroprogesterone (XXXI) . XXXI refluxed 5 hrs. 
with KOAc in Me2C0, H20, and AcOH gave 6-dehydro-21- 
acetoxyretroprogesterone, m. 194 . 5-7 . 5 . degree . . XIV (937 mg.) in 
125 ml. CC14 treated in 50 min. with 0.5 g. Br in 10 ml. CC14 gave 
4-bromo-6-dehydroretroprogesterone m. 121-2 . degree . (MeOH) 
(decompn.) . XIV with Cl similarly afforded 4-chloro-6- 
dehydroretroprogesterone, m. 185-6 . degree . . 6- 
Chlororetroprogesterone (XXXII) (700 mg.) and 1 g, chloranil 
refluxed 3 0 hrs. in 100 ml. tert-BuOH gave 6-chloro-6- 
dehydroretroprogesterone, m. 165-6 . degree . (ale). 
3-Acetoxyretropregna-3 , 5-dien-20-one (XXXIII) (1.85 g.) in 30 ml. 
Et20, 4 g. KOAc, 60 ml. 85% AcOH treated with 375 mg. Cl in 9.4 ml. 
AcOH gave XXXII, m. 197-9 . 5 . degree . (EtOAc) , and 

3 , 6 , 20-trioxoretropregnane, m. 201-3 . degree . . 6- 
Bromoretroprogesterone was similarly prepd. , m. 138-40 . degree . 
(decompn.). XIV (5 g.) reduced with NaBH4 in 
alkali gave retropregna-4 , 6-diene-3 , 20-diol (XXXIV). XXXIV 
in C6H6 refluxed with 50 g. Mn02 gave 3.27 g. retropregna-4 , 6 -dien- 
20-ol-3-one, m. 198-8 . 5 .degree . (Me2C0) , and a second C-20 isomer, 
m. 173-5 .degree. . Retropregna-4-en-20-ol-3-one (XXXV) treated with 
NaH and HC02Et and the Na product acidified with 5% HCl gave 
2-hydroxymethyleneretropregn-4-en-20-ol-3-one, m. 94-9 .degree . 
(Et20) , [. alpha. ]21D -155. degree, (ale). VII (2 g.) in 40 ml. 
tetrahydrofuran reduced with LiAlH4 gave retropregn-4-ene-3 , 20-diol 
and this product refluxed with Mn02 in C6H6 gave 1.69 g. XXXV, m. 

174- 6. degree. (Me2C0-hexane) . XIV (1 g.) in 10 ml, CH2C12 treated 
with ale. -HCl gave 3-ethoxyretropregna-3 , 5, 7-trien-20-one, m. 
115-16 .degree. (MeOH). XXXII (7.5 g.) in 200 ml. AcOH refluxed 4.5 
hrs. with 21 g. KOAc gave 2-acetoxyretroprogesterone, m. 

195.5-7. 0, degree. (ale. ) . XXXIII treated with monoperphthalie acid 
in EtOAc gave 6-hydroxyretroprogesterone (XXXVI) . Acetylation of 
XXXVI gave 6-acetoxyretroprogesterone, m. 177-8 . 5 . degree . (ale). 
XX was converted into the 17-eaproate, m. 110-12 . 5 .degree . 
(E20-hexane) . 3 , 17-Diaeetoxyretropregna-3 , 5-dien-20-one (13.2 g.) 
in 950 ml. dioxane and 40 ml. H20 treated 1 hr. at room temp, with 
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passage of perchloryl fluoride gave 6 . alpha . -fluoro-17 . alpha . - 
acetoxyretroprogesterone, m. 177-9 .degree . (Me2C0-hexane) , and 
6 .beta. -fluoro-17 . alpha. -acetoxyretroprogesterone, m. 
197 .5-8.5 .degree . (Me2C0) , plus 3,6, 20-trioxoretropregnan-17 . alpha. - 
ol 17-acetate, m. 241-4 . degree . (Et20-C6H6-Me2CO) . XIV (25 g.) 
treated with Bz02H gave 6 , 7-oxidoretroprogesterone (XXXVII), m. 
187-90 .degree . (EtOAc) , and some 6-chloro-7-hydroxyretroprogesterone 
(XXXVIII) due to splitting of the epoxy bond of XXXVII during 
chromatography. XXXVIII treated with HCl 3 hrs . at room temp, gave 

6- chloro-6-dehydroretroprogesterone . XXVIII (4 g.) and 4 g. 
dichlorodicyanobenzoquinone in C6H6 refluxed 7.5 hrs. over 0.4 g. 
p-nitrophenol gave 2 g. l-dehydro-6 .beta. -f luororetroprogesterone, 
m. 208-11 .degree . (EtOAc) . 17 . alpha . -Acetoxyretroprogesterone in 
MeOH treated 6 days with CuBr gave 6-dehydro-6-methoxy-17 . alpha . - 
acetoxyretroprogesterone, m. 275-80 . degree . (ale). XIV (3 g.) in 3 
ml. thioacetic acid refluxed 2.5 hrs. gave 7- 

acetylthioretroprogesterone, m. 133-5. degree. (Me2C0-hexane) . VII 
similarly treated with CuBr gave 6-dehydro-6- 

methoxyretroprogesterone, m. 206-8 . degree . . XI (3 g.) in 30 ml. 
MeOH refluxed 10 min. with 1.6 ml. pyrrolidine gave 3.31 g. 
3- (N-pyrrolidino)retroandrosta-3,5-dien-17-one (XXXIX) . XXXIX (3.3 
g.) refluxed 5 hrs. with a soln. contg. methallyl -magnesium chloride 
and worked up gave 2.52 g. 17 .alpha. - (2 -methallyl ) retrotestosterone, 
m. 91-3, degree. (MeOH), Dried sample from Et20 m. 106-8 .degree . . I 
(60 g.) and 6 g. CuCl in 500 ml. tetrahydrof uran stirred 3 hrs. with 
soln. prepd. from 100 ml. MeBr, 25 mg, Mg, and 5 g. CuCl in 200 ml. 
tetrahydrofuran gave 29 g. 7-methyllumista-4, 22-dien-3-one (XL), m. 
94, 5-5. 5. degree, (ligroine) , [. alpha. ]22D -150 . 5 , degree . . XL upon 
ozonization gave 3-oxo-7-methylretrobisnorchol-4-en-22-al (XLI) , m. 
161. 5-2.0. degree. , [. alpha. ]23D -148. XLI (4.65 g.) in 100 ml, C6H6 
refluxed 5 hrs. with 2 ml, piperidine and 2 mg. p-MeC6H4S03H gave 

7- methyl-22- (N-piperidyl) -retrobisnorchola-4 , 20 (22) -dien-3-one 
(XLII), m. 153. 5-4. 5. degree., [. alpha. ]23D -120 . degree . . XLII (1.96 
g.) treated with Na2CR207 in AcOH gave 7-methylretroprogesterone, m. 
206-8 .degree . , [.alpha,] 25D - 57. degree.. XXXIX treated with 

CH2 :CHCH2MgCl gave 17 . alpha , -allylretrotestosterone , m. 
74-8 . degree . . XX (1 g.) heated 45 min, at 80. degree, with 3.3 g. 
trimethylacetic acid and 1 ml. trif luoroacetic anhydride gave 
6-dehydro-17 .alpha, -hydroxyretroprogesterone 17-pimalate, m. 
214-16 .degree. . 17 . alpha , -Acetoxyretroprogesterone (4 g.) refluxed 
15 hrs. with 2.7 g. dichlorodicyanobenzoquinone in 200 ml. C6H6 gave 
1 -dehydro-17 . alpha .'-acetoxyretroprogesterone, m. 183 -4 . 5 . degree , , 
XIa treated with Ac20-p-MeC6H4S03H and then with coned. HCl in MeOH 
gave 17 . alpha , -ethynylretrotestosterone 17-acetate, m. 183-4 .degree . 
(iyie2CO) . VII by hydroxylation (microbiol . ) gave 

16 .alpha. -hydroxyretroprogesterone (XLIII) , m. 172 . 5-4 . 5 . degree . , 
[. alpha. ]25D -92 . 3 , degree . . Dehydration of XLIII gave 16-dehydro 
retroprogesterone, m. 165-7 . degree , . Microbiol, hydroxylation of 
VII gave 15 , alpha . -hydroxyretroprogesterone , m. 203 -5 . degree , , 
[, alpha. ]D -23, degree,. Oxidn. of 11 , 17 , alpha . , 21- 

trihydroxyretroprogesterone 21-acetate with Cr03 gave retrocortisone 
21-acetate, m. 275. degree, (decompn.). Microbiol, hydroxylation of 
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XIV gave 6-dehydro-16 . alpha . -hydroxyretroprogesterone (XLIV) , m. 
200-3 .degree . , [, alpha. ]D -526 . degree . . Dehydration of XLIV gave 
6 , 16-bisdehydroretroprogesterone, m. 163-5 .degree . . Hydroxylation 
of VII gave 11 -hydroxyretroprogesterone (XLV) . Oxidn. of XLV with 
Cr03 gave 11-oxoretroprogesterone, m. 158-60 , degree . . Hydroxylation 
of XVIII gave 11 , 17 . alpha . -dihydroxyretroprogesterone (XLVI) , m. 
202-6 . 5 .degree . (decompn.), [. alpha. ]D -118 . degree , . XLVI oxidized 
as above gave 11 -oxo- 17 . alpha . -hydroxyretroprogesterone, m. 
240-5 .degree. . XXIII was converted into 2-f luoro-6-dehydro- 
17 .alpha, -acetoxyretroprogesterone, m. 204-5 . degree . . Degradation 
of the side-chain of 2-f luorodihydroisolumisterone gave 
2-f luororetroprogesterone, m. 162-4 .degree . . II was converted to 
2- (ethoxyoxalyl) lumista-4, 22-dienr3-one then to 2-methyllumista-4 , 22- 
dien-3-one (XLVII) . XLVII ozonized, treated with Ac20, and oxidized 
gave 2-methylretroprogesterone, m. 126-7 . degree . . Degradation of 
the side chain of 2-methyllumista-4 , 6, 22-trien-3 -one gave 
2-methyl-6-dehydroretroprogesterone, m. 168 , 5-70 . 0 . degree . . 
Retroandrost-4-en-17-one (XLVIII) treated with CH2 : CHCH2MgCl gave 
17 .alpha. -allylretroandrost-4-en-17-ol, m, 79-86 . degree . . XLVIII 
with KC . tplbond . CH in iso-PrOH gave 17 .alpha. -ethynylretroandrost-4- 
en-17-ol, m. 74 -5 . degree . . Treatment of the Na enolate of the 
21-ethoxy oxalate of XXVI with perchloryl fluoride in MeOH and NaOMe 
gave after refluxing with KOAc 21-f luoro-1, 6- 

bisdehydroretroprogesterone, m. 154-5 .degree . . XI (1.13 g.) reduced 
with 550 mg. LiAlH4 gave retroandrost-4 -en-3 , 17 . beta . -diol (XLIX) , 
m. 117-18 . degree . (ligroine) . Crude XLIX shaken 17 hrs . in 60 ml. 
CHC13 with 6 g. Mn02 gave retrotestosterone (L) , m. 115-6 . degree . 
(E+20) , .[ .alpha. ] 23D -154 . degree . . L gave the .beta.- 
phenylpropionate, m. 73-4. degree. (MeOH). L (5 g.) treated as above 
with chloranil 1.43 g. 6-dehydroretrotestosterone (LI), m. 
174-5 .degree. (E20) . LI (360 mg.) afforded 233 mg. propionate, m, 
115-17 .degree. (MeOH). L (0.5 g.) treated with 0.5 g. Li in 75 ml. 
NH3 and 50 ml. E20 and the product esterified gave 270 mg. 
bis (3 , 5-dinitroben2oate) of retro-5-androstane-3 , 17 .beta . -diol , m. 
237-42 .degree. (CH2C12-Me2CO) . L (1 g.) in 35 ml. C6H6 refluxed 48 
hrs. with 1 g. Se02 and 0.6 ml. H20 and the product chromatographed 
on A1203 gave 98 mg. 1-dehydroretrotestosterone , m. 175-7 . degree . 
(hexane-CH2Cl2) . L (1.14 g.) was converted into enol of 
2- (ethoxyoxalyl) retrotestosterone (LII) . LII (1.3 g.) refluxed 18 
hrs. with 2 ml. Mel in 25 ml. Me2C0 and 1 g, K2C03 and 
chromatographed on A1203 gave 207 mg. 2-methylretrotestosterone, m. 
177-9 . 5 .degree . (Et20-hexane) . Retroandrosta-4 , 6-dien3 , 17-dione 
(Llla) treated with LiAlH4 gave retroandrosta-4 , 6-diene-3 , 17 .beta . - 
diol (LIII) , m. 140-4 (decompn.). Crude LIII refluxed 30 hrs. with 
Mn02 in C6H6 gave 3 g. LI. 6-Bromoretrotestosterone 17-acetate 
treated with C5H5N gave 17-acetate of LI, m. 131-3 . degree . L (1 g.) 
and 0.005 ml. coned. H2S04 refluxed 3 hrs. with 5 ml. isopropenyl 
acetate gave 0.9 g. 3, 17 .beta, -diacetoxyretroandrosta-3, 5-diene, m. 
118-19 (MeOH) . 

(Ig.) added to 0.4 g. K in 2 0 ml. tert-BuOH, left 3.5 hrs. at room 
temp, with 1.3 ml. Mel gave 4 , 4-dimethylretroandrost-5-en-17 .beta . - 
ol-3-one, m. 152 . 5-3 . 5 . degree . . L gave the p- 
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hexyloxyphenylpropionate and propionate (LIV) , m. 107-8 . degree . , 
LIV acetylated with isopropenyl acetate in the presence of traces of 
coned. H2S04 gave 3-acetoxyretroandrosta-3 , 5-dien-17 .beta . -ol 
17-propionate, m. 102-4 .degree . . 6-Bromoretrotestosterone 
17-acetate (410 mg.) and 1.3 g. KOAc in 10 ml. AcOH refluxed 4 hrs . 
gave 2-h'ydroxyretrotestosterone 2 , 17-diacetate, m. 184-6 . degree . . 
3 , 17-Diacetoxyretroandrosta-3 , 5-diene treated with KOAc in AcOH, 
then with Br in AcOH, and worked up gave 6-bromoretrotestosterone 
17-acetate, m. 130. degree, (decompn.). 3 , 17 . degree . - 
Diacetoxyretroandrosta-3 , 5-diene (4 g.) in 178 ml. EtOAc contg, 14.3 
mg. monoperphthalic acid/ml. left overnight at 5. degree, gave mixt . 
(LV) of 6. alpha.- and 6 .beta . -hydroxyretrotestosterone 17-acetate, 
m. 167-70 .degree . . LV (2.6 g.) in 10 ml. C5H5N and 10 ml. Ac20 left 
20 hrs. at room temp, and the product separated gave one isomer of 
6, 17-diacetoxyretrotestosterone, m, 178-80 . degree . , and the other 
isomer, m. 116-17 . degree . . LI was converted to the 17-palmitate , m. 
58. 5-9.0. degree. . L treated with NaH and HC02Et and then 
with 5% HCl gave 2-hydroxymethyleneretrotestosterone (LVI) , m. 
98-120 .degree, (aq. ale). LVI (5 g.) in 13 ml. ale. refluxed 3 
hrs. with 2.5 ml. N2H4.H20 in 40 ml. ale. gave 3.5 g. 
17 .beta. -hydroxyretroandrost-4-eno [3 , 2-c] pyrazole, m. 
259-63 .degree. , [. alpha. ]24D -149. degree, (ale). LI (2 g. (in 10 
ml. pyridine left 18 hrs. at room temp, with 2.5 g. 
p-hexyloxyphenylpropionyl chloride gave 3.9 g. resinous 
6-dehydroretrotestosterone 17- (p-hexyloxyphenylpropionate) . LI 
treated 16 hrs. at 60. degree, with succinic 
anhydride gave the 17-hemisuccinate, m. 

178-93. 5-201. 5-203. 5. degree, . LI also gave the 17-phenylpropionate, 
m. 93-4. degree. (MeOH) . Llla treated with Br in CC14 gave 
4-bromoretroandrosta-4 , 6-dien-3 , 17-dione, m. 130-50 . degree . . L 
17-propionate (1.2 g.) in 150 ml. C6H6 treated with 9 ml. (CH20H)2 
gave 3 , 3 -ethylenedioxyretroandrosta-3 , 5-dien-17 .beta. -ol-17- 
propionate, m. 66-8. beta.. XXXIX (3 g.) treated with MeMgBr gave 
17 . alpha . -methylretrotestosterone (LVII) , m. 133 -4 . degree . . Llla 
similarly gave 3-ethoxyretroandrosta-3 , 5, 7-trien-17-one, m. 
118-19. 5. degree. . Llla (1 g.) in 15 ml. CH2C12 left 0.5 hr. at 
0. degree, with dry HCl in MeOH gave 404 mg. 3 -methoxyretroandrosta- 
3 , 5, 7-trien-17-one, m. 139-40 . degree . . L (2.5 g.) converted to the 
17-hexahydroben2oate, m. 71-3. degree, (petr. ether). LVII (2 g.) 
and dichlorodicyanobenzoquinone in C6H6 refluxed 7 hrs. gave 
1 -dehydro- 17 . alpha. -methylretrotestosterone, m. 163 -4 . degree . . XI 
treated with isopropenyl acetate gave 3 -acetoxyretroandrosta-3 , 5- 
dien-17-one, m. 142 -3 . degree . . L (1.564 g.) in 6.25 ml. C5H5N 
treated 24 hrs. at room temp, with 1.56 g. p- toluenesulf onyl 
chloride gave the 17-tosylate, m. 164 . 5-5 . 5 . degree . . The tosylate 
treated with KOAc in HC0NMe2 and the resin hydrolyzed with KOH soln. 
gave retroandrosta-4 , 16-dien-3-one and L. L was converted into the 
17-acetate, m. 128 . 5-30 . 0 . degree . . 3, 17. beta. - 

Diacetoxyretroandrosta-3 , 5-diene (10.3 g.) treated in dioxane with 
perchloryl fluoride and chromatographed on silica gel gave 
6 .alpha. -f luorore trot es tost erone 17-acetate, m. 12 9. 5-30. 5 .degree . . 
Microbiol, hydroxylation of L gave 16. alpha.- 
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hydroxyretrotestosterone, m. 210-12 . degree . , [.alpha. ID 
-167 .degree . . XXIII converted into 2-f luororetrobisnorchol-3-one-4- 
en-22-al'/ then into 2-f luororetrobisnorchol-3-one-4 , 17 (20) -dien-22- 
al , 2 - f luororet roandros t - 4 - en- 3 , 1 7 -dione , 2 - f luororet roandros t - 4 - en - 
3,17-diol, 2-f luororetrotestosterone, and finally 

2- f luoro-6-dehydroretrotestosterone, m. 90-5 .degree . and 
142-3 . 5 .degree. . XI reduced with NaBH4 in alc,-H20 gave 
3, 17 .beta. -dihydroxyretro-5-androst-4-ene and 8, 17. beta. - 
dihydroxyretroandrostane (LVIII) , m. 156-8 . degree . . LVIII oxidized 
with Cr03 in Me2C0 contg. H2S04 gave retro-5-androstane-3 , 17-dione, 
m. 114-15. 5. degree. . 17. alpha. -Methylretroandrost-4-en-17-ol was 
obtained by treatment of retroandrost-4-en-17-one (LIX) with MeMgl . 
L (2 g.) in 3 ml. Et20 and 6.5 ml. AcOH stirred 1 hr. with 0.72, ml. 
1, 2-ethanedithiol and 0.85 ml. BF3.Et20 gave 3 -ethylene dithioketal 
of L, m. 166-7. 5 .degree. . This ketal (0.5 g.) in 2.5 ml. 
tetrahydrofuran added to 15 ml. liquid NH3 and 5 ml. 
tetrahydrofuran, stirred 15 min. with 0.4 g. L gave 

3- deoxyretrotestosterone (LX) . LX oxidized with Cr03 in iy[e2C0 gave 
LIX, m. 89-90 . 5 . degree . . L with AcCl gave the 17-acetate, m. 
113-14.50. XLII (1 g.) in 50 ml. CH2C12 treated in 20 min. at 

-55. degree, with 0.15 ml. Br in 6 ml . CH2C12, mixt . heated to 
0. degree., and product heated with C5H5N for 1 hr. at 70. degree, 
gave 7-methylretrobisnorchola-4 , 17 (20) -dien-3-on-22-al (LXI) , m. 
182-3 . 5 .degree . . LXI suspended in MeOH treated with NaCN, AcOH, and 
MeOH 2 hrs. from -20. degree, to +5. degree, and kept 4 0 hrs . at 
5. degree, gave 7-methylretroandrost-4-ene-3 , 17-dione (LXII) , m. 
196-7 .degree . . LXII was reduced to give 7-methylretroandrost-4-ene- 
3, 17.beta. -diol (LXIII) , m. 80-95 .degree . . LXIII oxidized as above 
gave 7-methylretrotestosterone , m. 146 . 5-50 . 0 . degree . . 
3, 17.beta. -Diacetoxyretroandrosta-3, 5-diene (3 g.) in 60 ml. Et20 
treated with 6.4 g. KOAc in 120 ml. 85% AcOH, and treated 5-10 min. 
at 0. degree, with 0.57 g. CI gave 6-chlororetrotestosterone 
17-acetate, m. 176-8 . degree . . II treated with Et orthoformate in 
C6H6 and ale. gave 3Tethoxylumista-3 , 5, 22-triene (LXIV) , m. 
76 -7. 5. degree, (ale). LXIV (12.7 g.) in 60 ml. dioxane and 4.8 ml. 
C5H5N left 45 hrs. at room temp, with 20 g. CBr4 gave 7.46 g. 
6-tribromomethyldihydroisolumisterone (LXV) , m. 132-3 . 5 . degree . 
(iyie2CO-MeOH) . LXV (100 mg.) in 15 ml. ale. heated with 15 ml. of a 
strong anion exchange resin gave 6-dibromomethylenedihydroisolumiste 
rone, m. 100-2 . 5 . degree . , [.alpha.] 23D 10. degree.. XI was converted 
into 3- (1-pyrrolidino) retroandrosta-3 , 5-dien-17-one (LXVI) . LXVI 
treated with CH2 : CMeCH2iyigCl gave 17.alpha. - (2- 

methallyl) retrotestosterone, m. 106-8 . degree . . Similarly LXVI gave 
17. alpha. -allylretrostesterone, m. 76-8 .degree. . 
Retroandrosta-4 , 6-diene-3 , 17-dione was converted into 
3, 7-di (1-pyrrolidino) retroandrosta-3, 5-dien-17-one, and then 
alkylated to give 6-dehydro-17 .alpha. - (2- 
methallyl) retrotestosterone . Many related compds. were prepd. by 
the above described procedures. 

NCL 260239550 

CC 42 (Steroids) 
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62:66418 Original Reference No. 62 : 11779h, 11780a-h, 11781a-e Synthesis 
of 9 , 10-dimethoxy-l , 2,3,4,6, 7-hexahydro-2 , 6-methano-llbH- 
benzo [a] quinolizine , Yoneda, Naoto (Tanabe Seiyaku Co., Ltd., 
Saitama, Japan). Chem. Pharm, Bull. (Tokyo), 12(12), 1478-92 
(English) 1964. 

GI For diagram (s) , see printed CA Issue. 

AB 3,4- (MeO) 2C6H3CH2CH{NH2) C02H esterified with EtOH gave the Et ester 
(I), b20 170-7. degree. . I.HCl m. 161-2 .degree , (EtOH-Et20) . I 
condensed with BzH, the resulting benzylidene deriv. (320 g.) in 600 
cc. MeOH treated during 4 hrs . with 21 g. NaBH4 in small 
portions at 0-5. degree., and the mixt . stirred 1 hr. yielded 285 g. 
pale yellow NHCH2Ph deriv. (II) of I, bO.Ol 210-17 . degree . ; I I.HCl 
m. 154-6. degree. (EtOH-Et20) ; 3 , 4 (MeO) 2C6H3CH2CH (NHCH2Ph) CH20H 
(III), m. 114 . 5-15 . 5 . degree . (EtOH), was obtained as a by-product in 
.apprx.5% yield; III picrate orange-yellow, m. 141-2 . degree . (EtOH). 
II (120 g.), 36 g. succinic anhydride, and 150 cc . C6H6 refluxed 4 
hrs., and the yellow sirupy product esterified with EtOH gave 141 g. 
N-H02CCH2CH2 CO deriv. (IV) of III, m. 68-9. degree. (iso-Pr20) . IV 
(133 g.) and 665 cc. P0C13 refluxed 10 hrs., the product treated in 
800 cc. abs. EtOH with cooling with dry HCl and kept overnight, and 
the dark red, tarry product treated in iced H20 with 60 g. Nal in 
300 cc. H20 gave 89 g. 1- (2-ethoxycarbonylethyl) -2-benzyl-3- 
carbethoxy-6 , 7-dimethoxy-3 , 4-dihydroisoquinolinium iodide (V) , 
yellowish orange plates, m. 155-6 . degree . (decompn.) (MeOH-Et20) , 
and pale yellow prisms, m. 155-6 . degree . (decompn.), which were 
sepd. manually. V (583 mg.) treated with AgCl from 500 mg. AgN03 
and 25 cc. EtOH yielded 421 mg. chloride analog of V.0.5H2O, pale 
yellow, m. 160-1 .degree, (decompn.) (iyieOH-Et20) . V (54.6 g.) in 400 
cc. abs. MeOH treated during 3 hrs. with stirring and cooling with 
NaBH4 in small portions, and the mixt. stirred 2 hrs. with 
cooling and kept overnight yielded 32.8 g. Et 2-benzyl-3-carbethoxy- 
6 , 7-dimethoxy-l , 2,3, 4-tetrahydro-l-isoquinolinepropionate 
. alpha . -isomer (. alpha . -VI) , viscous oil [. alpha . -VI . HCl m. 
172-3 .degree, (decompn.) (EtOH-Et20) ] , and 8.3 g. .beta. -VI, m. 
104. 5-5. 5. degree. (C6H6-hexane) [ .beta. -VI .HCl m. 147-8 . degree , 
(EtOH); picrate m. 122-3 . 5 . degree . (EtOH.)]. .alpha. -VI (11.1 g.) in 
15 cc . dry MePh added dropwise during 20 min. to 2.7 g. NaH 
(51.4% oil dispersion) in 15 cc. MePh at 125-30 . degree . and the 
mixt. refluxed 1 hr. yielded 6.8 g. VII (R = H) (VIII), m. 
90-103 .degree . . .beta. -VI (11.1 g.) gave similarly 5.3 g. VIII. 
Mixed .alpha.- and .beta. -VI (105 g.) with 25 g. NaH 
yielded 49.3 g. VIII, m. 101-12 . degree . (EtOH); picrate decompd. 
165-9 .degree. ; recrystd. repeatedly from EtOH, it m. 137-41 . degree . 
(decompn.). VIII (49.2 g.), 6.2 g. NaH (51.4%), and 150 
cc. dry MePh stirred 1.5 hrs. at . apprx. 13 0 .degree . , treated with 25 
g. BrCH2C02Et in 20 cc. dry MePh, refluxed 8.5 hrs. with stirring, 
kept overnight, and the viscous product treated in dry Et20 with dry 
HCl yielded 39.6 g. VII. HCl (R = C02Et) (IX. HCl) , m. 202-3 .degree . 
(decompn.); IX was a semisolid; semicarbazone m. 197 . 5-99 . degree . 
(decompn.) (EtOH). IX. HCl (19.6 g.) and 9 g. KOH in 360 
cc. EtOH and 90 cc. H20 refluxed 10 hrs., and the resulting 
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yellow-orange sirup in 100 cc. H20 treated with 100 cc. coned. HCl 
and refluxed 1 hr. yielded X.HC1.H20 (R = H, Rl = 

PhCH2) (XI .HCl .H20) , m, 175-80 . degree . (decompn.). The XI. HCl in 300 
cc. abs. Eton esterified yielded 6.2 g. X (R = Et, Rl = PhCH2) {XII), 
m. 138-40 . degree . (EtOH) ; picrate m. 188-4 . degree . (decompn. ) (EtOH) ; 
XII. HCl m. 202. 5-3. 5. degree, (decompn .) (EtOH-Et20) . VIII (5.0 g.) 
and 100 cc . 17% HCl refluxed 2.5 hrs . evolved C02 and gave 3.5 g. 
ll-PhCH2 deriv. (XIII) of 2 , 3 -dimethoxy-5 , 6 , 9 , lO-tetrahydro-5 , 9- 
iminobenzocycloocten-8 (7H) -one (XIV) , m. 85-7 . 5 . degree . 

(C6H6-hexane) ; oxime m. 180 . 5-82 . degree . (EtOH); XIV.HC1.2H20 m. 

.apprx. 80-12 0 .degree, (decompn.) (5% HCl); XIV. HCl m. 
199. 5-200. 5. degree. . XIII (5.0 g.), 4.0 g. pyrrolidine, and 30 cc . 
dry C6H6 refluxed 6.5 hrs. with the azeotropic removal of H20 gave 
5.7 g. crude pyrrolidine enamine (XV) of XIV, m. 114-20 . degree . . XV 

(5.7 g.), 3.2 g. BrCH2C02Et, and 30 cc. dry dioxane refluxed 24 
hrs., cooled, kept at room temp, overnight with 10 cc . H20, and the 
sirupy product treated in C6H6-Et20 with dry HCl yielded 6.3 g. 
XII. HCl. Crude XII. HCl (3.6 g.) in 100 cc . EtOH 
hydrogenated .apprx. 8 hrs. at room temp, over 4.5 g. 10% 
Pd-C yielded 2.0 g. X (R = Et, Rl = H) (XVI), m. 

147-8. degree. (C6H6-hexane) . XVI (0.40 g.), 0.18 g. PhCH2Cl, 0.20 

g. K2C03, and 10 cc. dry MePh refluxed 25 hrs. gave 0.14 g. 

unreacted XVI and 0.29 g. XII, m. 134-6 .degree . (EtOH). XII (4.2 

g.) in 60 cc. EtOH reduced with 0.12 g. NaBH4, and the 

crude product (4.1 g.) treated in dry Et20 with dry HCl 

gave 3.65 g. 8-OH analog (XVII) of XII. HCl, m. 217-19 . degree . 

(decompn.) (EtOH-Et20) ; free XVII, sirup. XVII. HCl (1.54 g.) in 20 
cc. dry CHC13 contg. 3 drops C5H5N treated overnight at room temp, 
with 1.6 g. S0C12 and refluxed 4 hrs. gave 1.13 g. 8 -CI analog 

(XVIII) of XII, m. 102-3 .degree. . XVII (244 mg.) in 0.15 cc. dry 
C5H5N with 132 mg. p-iyieC6H4S02Cl kept overnight at room temp, and 
heated 4 hrs. at 60-5. degree, yielded 0.10 g. XVIII, m. 
100-2. degree. . XVII (234 mg.) with 90 mg. iy[eS02Cl and 0.5 cc. C5H5N 
yielded 120 mg. XVIII, m. 97 . 5-100 .degree . . LiAlH4 (0.83 g.) in 25 
cc. tetrahydrofuran (THF) added gradually at room temp, to 1.13 g. 
XVIII in 25 cc. THF, the mixt . refluxed 7 hrs., and the tacky, crude 
product (0.76 g.) treated 2.5 days at 4. degree, with 3.0 cc. dry 
C5H5N and 0.51 g. p-MeC6H4S02Cl gave 0.09 g. XIX, m. 238 - 9 . degree . 

(decompn.), 0.20 g. XX, m. 210-11 . degree . (EtOH), and 0.25 g. sirupy 
XXI [XXI.HC104 m. 230-1 . degree . (decompn .) (EtOH Et20) ; 
XXI .HCl . 0 . 5H20 m. 223 -4 . degree . (decompn.)]. XX (170 mg.) in 35 cc . 
95% EtOH hydrogenated 3 0 min. at 3 0-2. degree, over 0.10 g. 
10% Pd-C, and worked up yielded 82 mg. title 

compd. (XXII), m. 106 . 5-108 . degree . (hexane) ; perchlorate m. 
190-1 . 5 . degree . (decompn.); picrate m. 167-9 .degree . 
(decompn.) (EtOH). XIX (190 mg.) in 40 cc . 95% EtOH 
hydrogenated .apprx. 1.5 days at room temp, over 0.15 g. 10% 
Pd-C yielded 135 mg. XXIII. HC104, m. 236-8 . degree . 

(decompn.); XXIII m. 96 . 5-99 . degree . (hexane). VIII (6.8 g.) in 68 
cc. EtOH hydrogenated .apprx. 5 hrs. at room temp, over 3.4 
g. 10% Pd-C yielded 4.1 g. Et 

8-OXO-2, 3-dimethoxy-5, 6,7,8,9, lO-hexahydro-5 , 9-iminobenzocyclooctene- 
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7-carboxylate (XXIV), m. 152-3 , degree , (C6H6-hexane) ; it gave a 
reddish purple color with FeC13; picrate m. 212 . 5-13 . degree . 
(decompn. ) (EtOH) . XXIV (1.0 g.), 3.0 cc, 80% HC02H, and 0.36 g. 37% 
aq. CH20 heated 0.5 hr. at 80-5. degree, and 2 hrs. at 110-15 . degree . 
gave 0.83 g. N-Me deriv. (XXV) of XXIV, m. 133-4 , 5 . degree . (EtOH) ; 
it gave a reddish purple color with FeCl3 . XXV (0.91 g.) and 18 cc . 
17% HCl refluxed 1 hr. yielded 0.60 g. 11-Me deriv. (XXVI) of XIV, 
m. 114-15 .degree . (iso-Pr20) ; oxime m. 187 . 5-89 . degree . 
(decompn.) (aq. EtOH). XXVI (0.56 g.) in 10 cc. MeOH reduced with 
0,09 g. NaBH4, and the crude product (0.52 g.) 

treated in dry Et20 with dry HCl gave 0.48 g ll-methyl-2 , 3-dimethoxy- 
5, 6, 7, 8, 9, lO-hexahydro-5, 9-iminobenzocycloocten-8 -ol-HCl 
(XXVII, HCl), m. 272. degree, (decompn.), XXVII. HCl (0.33 g,) gave 
0.24 g. XXVII, m. 156-7 .degree . (Et20) ; picrate m. 230-1 , degree . 
(decompn.); benzoate-0 . 5H20 m. 232-3 .degree , (Et0H-Et20) . XXV (0.73 
g.) in 3 0 cc, EtOH reduced with 90 mg. NaBH4 gave 0.25 g. 
tacky 7-C02Et deriv. (XXVIII) of XXVII [picrate m. 202-4 . degree . 
(decompn. ) (EtOH Et20) ; benzoate-0 , 5H20 m. 241-3 . degree . 
(decompn. ) (EtOH-Et20) ] , and 0.26 g. (crude) 7-CH20H deriv. of XXVII, 
m. 168-9. 5, degree, (C6H6) [dibenzoate-HCl m. 222-4 , degree . 
(decompn.) (EtOH-Et20) ] . 
CC 37 (Heterocyclic Compounds (One Hetero Atom) ) 
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59:75541 Original Reference No. 59:14064c-g Spirolactones , Bowers, 
Albert; Crabbe, Pierre (Syntex Corp.). US 3092629 19630604, 4 pp. 
(Unavailable). APPLICATION: US 19620117. 

AB 16, 16-Difluoro-17- ( .gamma. -spirolactone) derivs . of the androstane 
series were prepd. These products were potent diuretic and 
aldosterone blocking agents, 5-Androsten3 , beta . -ol-17-one acetate 
(3 g.) treated with Nail and HC02Et gave the 16-hydroxymethylene 
deriv. (I). I (3 g.) treated with perchloryl fluoride and tert-BuOK 
gave 16 , 16-dif luoro-5-androsten-3 .beta , -ol-17-one 3-acetate (II). 
II (1 g.) treated with CH . tplbond , CH in the presence of K and 
tert-AmOH and the product chromatographed on A1203 gave 
16, 16-dif luoro-17, alpha. -ethynyl5-androstene-3 .beta, , 17. beta, -diol 
(III). Ill (1 g.) treated with MeMgBr, carbonated, and 
hydrogenated at 25 . degree . /5 70 mm. over 400 mg, 5% 
Pd-CaC03 gave 16 , 16-dif luoro-17 . alpha , - (2-carboxyvinyl) -5- 
androstene-3 .beta, , 17 , beta. -diol lactone (IV). IV (2 g.) in MeOH 
hydrogenated over 5% Pd-C gave the 

17.alpha. - (2-carboxyethyl) analog (V). V (1 g.) in 80 cc . PhMe and 
20 cc. cyclohexanone refluxed 45 min. with 1 g. (iso-PrO)3Al gave 
16, 16-dif luoro-17 .alpha. - (2-carboxyethyl) 4-androsten-17 .beta. -ol-3- 
one lactone (VI) , V (2 g,) in EtOAc reduced over Pt.2 
gave the androstane analog (VII) . VII treated as in the prepn. of 
VI gave 16, 16-dif luoro-17 .alpha, - (2-carboxyethyl) androst an- 17 .beta , - 
ol-3-one lactone (VIII) . VIII refluxed 3 hrs. with MeOH-H20 and 
NaOH gave 16 , 16-dif luoro-17 . alpha . (2-carboxyethyl) androstan- 
17.beta, -ol-3 .one Na salt (IX). IX (3 g.) suspended in 60 cc . C6H6 
and kept 24 hrs. at room temp, with 3 cc . HC02Et and 1.3 g. 
NaH in 20 cc. tetrahydrof uran (THF) gave 2-hydroxymethylene- 
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16, 16-dif luoro-17 . alpha. - (2-carboxyethyl) androstan-17 .beta . -ol-3-one 
lactone (X), X (3 g.) in 50 cc. CH2C12 treated with CH2N2 18 hrs . 
at room temp, gave the 2-methoxymethylene deriv. (XI). XI reduced 
16 hrs. with NaBH4 gave 2-fonnyl 

-16, 16-dif luoro-17 . alpha . - (2-carboxyethyl) -2-androsten-17 .beta. -ol 
lactone. X (7 g.) in MeOH reduced over Pd-C gave 

the 2 . alpha. -methyl analog (XII). XII (6 g.) in THF kept overnight 
with 6 g. NaBH4 in MeOH gave the 3 .beta . , 17 .beta . -diol 
(XIII). XIII treated with tosyl chloride 16 hrs. at 0. degree, and 
the crude tosylate refluxed 5 hrs. with AcOH and NaOAc followed by 
chromatography gave 2-methyl- 16 , 16-dif luoro- 17.alpha.-( 

2- carboxyethyl ) -2-androsten - 17. beta. -ol lactone. Similarly, VII 
gave 16 , 16-dif luoro-17 . alpha . - (2-carboxyethyl) -2-androsten-17 .beta. - 
ol lactone. V kept overnight at room temp, in C5H5N-Ac20 gave the 

3 - acetate. Other acetates were similarly prepd. as well as 
3 -propionates , 3 - caproates , 3 -cyclopentylpropionates , and 
3-benzoates . 

NCL 260239700 

CC 42 (Steroids) 
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59:9164 Original Reference No. 59 : 1693c-h, 1694a-f General methods of 
synthesis of indole alkaloids. III. A f lavopereirine synthesis. 
Wenkert, Ernest; Massy-Westropp, R. A.; Lewis, Ronald G. (Iowa State 
Univ., Ames). J. Am. Chem. Soc, 84, 3732-6 (Unavailable) 1962. 
CODEN: JACSAT. ISSN: 0002-7863. 

GI For diagram (s) , see printed CA Issue, 

AB cf. CA 58, 10251d. The reactions of several N-[2-(3- 
indolyl) ethyl] pyridinium salts (I) with various metal 
hydrides were studied and used in a new synthesis of the 
alkaloid f lavopereirine . Tryptophol (II) (3.0 g.) treated with 
PBr3, and the resulting crude tryptophyl bromide, m. 90-5 .degree . , 
heated 8 hrs. at 80. degree, under N with 7 cc . C5H5N and dild. with 
Et20 pptd. 3.6 g. Ill (R, R', R' ' = H) (IV), m. 231-3 . degree . 
(EtOH-Et20) . II (4.0 g.) and 6.0 g. 3 -ethylpyridine gave similarly 
3.8 g. Ill (R, R' = H, R' » = Et) (V) , m. 137-40 . degree . 
(MeOH-Me2CO) . Et 3- (2-methylindolyl) acetate reduced with LiAlH4 
yielded . alpha . -methyltryptophol , bO.4 152-6 .degree . , m. 
53-5. degree, (petr. ether-C6H6) ; a 6.4-g. portion with C5H5N gave in 
the usual manner 5.0 g. Ill (R, R' = H, R' » , = Me) (VI), m. 
241-3 .degree . (MeOH-Et20) , 3- (l-Methyl-2-carboxyindolyl) acetic acid 
(2.0 g.) decarboxylated by refluxing 5 hrs. under N with 100 cc . 5% 
HCl gave 1.6 g. 3 (1-methylindolyl) acetic acid, m. 126-8 . degree . , 
which with excess CH2N2 in Et20 gave the Me ester, bO . 5 
129-33 .degree. ; Me ester (10.5 g.) reduced with LiAlH4 yielded 7.8 
g. N-Me deriv. (VII) of II, bO . 5 122-6 . degree . . VII (6.4 g.) 
treated In the usual manner with PBr3 and then with C5H5N yielded 
4.6 g. Ill (R = Me, R' , R' ' = H (VIII), m. 106-8 . degree . , II (6.0 
g.) and 13.4 g. 3-acetylpyridine ethylene ketal gave in the usual 
manner 10.3 g. Ill (R, R' = H, R' ' = CMe [02 (CH2 ) 2] ) (IX), m. 209- 
10. degree. (MeOH) . IV (200 mg.) reduced with NaBH4 gave 
96 mg. X (R, R' , R' ' = H) (XI), m, 151-2 . degree . (aq. MeOH); picrate 
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m. 173 -4. 5. degree, (MeOH) . V (200 mg.) reduced with NaBH4 
gave 118 mg. X (R, R» = H, R» » = Et) (XII), m. 119-22 . degree . (aq. 
MeOH); picrate m. 161-3 . degree . . VI (710 mg.) yielded similarly 340 
mg. X (R, R» = H, R' ' = Me) (XIII), m. 124 -6 . degree . ; picrate m. 
176-8 .degree. (MeOH), VIII (600 mg.) reduced with NaBH4, 
and the product chromatographed yielded X (R = Me, R» , R' ' 
= H) (XIV), isolated as the picrate, m. 151-2 , 5 . degree . (MeOH). IX 
(200 mg.) reduced with NaBH4 yielded X (R, R» = H, R» » = 
CMe[02(CH2)2] (XV), m. 126 , 5-28 . degree . (hexane-CHC13 ) . XV (260 
mg.), 20 cc, MeOH, and 6 cc . H20 adjusted with 0 . 5N HCl to pH 3, 
stirred 2.5 hrs . under N at room temp., basified with 10% aq. 
NaOH, and extd. with CHC13 yielded 130 mg,X (R, R' = H, R' • 
= Ac) (XVI), m, 186-90. degree. . IV(300mg.) and 1.20 g, NaBH4 
in 20 cc, diglyme stirred 2 hrs, at room temp, under N, coned, to 
near dryness, basified with 40 cc . 5% aq. NaOH, and extd. 
with Et20, the residue from the ext., 3 0 cc. N HCl, and 3 cc . AcOH 
heated 0,5 hr, on the steam bath under N, basified, and extd. with 
CHC13 and the residue from the ext. chromatographed on 30 g. A1203 
yielded 22 mg, XI and 12 mg. XVII (R, R' = H) (XVIII), m. 
140-3 .degree . . XI (95 mg.) in 20 cc. EtOH hydrogenated 
over 10 mg, Pt02 gave 80 mg. XlX (R, R' , R' ' = H) , m. 14 9-50 , degree . 
(aq. MeOH); picrate m. 169 , 5-71 . degree , . XII (100 mg.) in 15 cc . 
EtOH hydrogenated over 10 mg, Pt02 gave 60 mg. XIX (R, R» 
= H, R» ' = Et) , m. 112-13. 5. degree. . XIII (100 mg.) in 20 cc, EtOH 
over 12 mg. Pt02 gave 70 mg. XIX (R, R' = H, R'» = Me),m. 
101-3 .degree. (aq. MeOH). XIV (150 mg.) in 25 cc . EtOH 
hydrogenated over 12 mg. Pt02 , and the oily product 
chromatographed on A1203 gave 2 oily fractions; one yielded an 
unidentified picrate (40 mg.), m. 191-2 . degree . , the other gave 55 
mg. picrate (XX), m, 146-7 . degree . , of XIX (R = Me, R' , R* ' -- H) , 
Me 3- (1-methylindolyl) acetate (800 mg,) and 6 cc. piperidine 
refluxed 4 0 hrs. under N and evapd., the crude residue refluxed 4 
hrs. with 1,0 g. LiAlH4 in 150 cc. Et20, and the product 
chromatographed on 50 g. A1203 yielded an oil which gave 1.10 g. XX, 
m. 146-7, degree. (MeOH). XVII (32 mg,) and 7 mg. 10% Pd- 
C in 100 cc. EtOH hydrogenated yielded 3 0 mg, XIX 

(R, R', R'' = Ac), m. 130-2. degree, (Et20) , IV (200 mg,) in 30 cc , 
Et20 treated with 125 mg, LiAlH4 , stirred 1-2 hrs. under N at room 
temp., treated with N HCl, heated 0.5 hr. on the steam bath, 
basified, and extd, with CHC13, and the residue from the ext. 
chromatographed on 50 g. A1203 yielded 54 mg. XI, m. 151-2 . degree , 
(petr. ether), and 33 mg, XVIII, m. 144-4 , 5 , degree . (aq. MeOH), V 
(1.00 g.) in 200 cc. Et20 with 625 mg. LiAlH4 yielded similarly 372 
mg. XII, m. 119-22 . degree . , 40 mg. mixed fractions, and 43 mg. XVII 
(R = H, R' = Et) (XXI) m. 143 -5 . degree . (petr. ether). VI (200 mg.) 
in 30 cc. Et20 with 125 mg. LiAlH4 gave similarly 45 mg. XIII, m. 
125-6 .degree, (petr. ether). VIII (1,00 g.) in 200 cc, Et20 treated 
in the usual manner with 625 mg, LiAlH4 , and the product 
hydrogenated in 4 0 cc . EtOH over 40 mg. Pt02 yielded 400 mg. 
oil which gave the picrate, m. 198-200 .degree. (MeOH), of XXII (R = 
Me, R' = H) (XXIII), m. 198 -200 . degree . . XXII (R, R' = H) (XXIV) 
(90 mg.) and 100 mg, K in 10 cc. dry C6H6 refluxed 7 hrs, under N, 
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cooled, treated with 2 cc. Mel, stirred 16 hrs. at room temp., and 
evapd., and heated 0.5 hr. at 300. degree., and the distillate 
chromatographed on 3 g. A1203 yielded an- oil which gave 72 mg. 
XXIII, m. 198-200 .degree. . XVIII (120 mg.) in 20 cc . EtOH 
hydrogenated over 10 mg. Pt02 yielded 90 mg. XXIV, m. 
151-2 .degree, (aq. EtOH). XXI (110 mg.) hydrogenated 
similarly gave the mixed stereoisomeric XXII (R = H, R' = Et) , m. 
161-3 .degree . ; a 75-mg. sample and 375 mg. Hg(0Ac)2 in 6 cc. 5% AcOH 
heated 3 hrs. under N at 80. degree., treated with H2S, worked up, 
and the product treated with HC104 gave 54 mg. XXV, m. 
217-20 -degree . (EtOH). XXI (45 mg.), 154 mg. maleic acid, and 22 
mg. Pd black in 2 cc . H20 heated 24 hrs. at 100. degree., 
dild. with MeOH, filtered hot, treated with 1 g. NaCl04 in 2 cc . 
H20, cooled Ihr., and filtered yielded 65 mg. 5,6- 
dihydrof lavopereirine perchlorate, m. 278-81 . degree . (EtOH) . IV 
(400 mg.) and 1.76 g. LiAlH (0CMe3 ) 3 (XXVI) in 25 cc. dry 
tetrahydrofuran stirred 2.5 hrs. under N at room temp, treated with 
20 g. Na2S04 (pasted with H20) , filtered, treated with 20 cc . N HCl, 
kept 2 hrs. under N at room temp., heated 45 min. on the steam bath, 
adjusted with 10% aq. NaOH to pH 12, and extd. with CHC13, 
and the yellow oily residue from the ext. chromatographed on 50 g. 
A1203 gave 90 mg. XVIII, m. 145-6 . degree . (petr. ether), and 14 mg. 
XI, m. 150-2 . degree . (petr. ether). V (210 mg.) reduced similarly 
with 837 mg. XXVI yielded 58 mg. XXI, m. 144-6 . degree . (petr. 
ether) . 
CC 41 (Alkaloids) 
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AB Syntheses of compds . related to the mycolic acids of tuberculosis 
bacilli, the corynolic acid of diphtheria bacilli, and the 
cyclopropanoic acid of Escherichia coli are described. The 
ultraviolet and infrared spectra of synthetic, long-chain, 
. alpha . -branched .beta. -diketones resembled those of diketones 
obtained in the oxidn. of mycolic acids. The structure, 
21-methylhexatriacontan-2- or 3 -one, attributed by Takahashi (CA 45, 
4303c) to corynolic acid was shown to be wrong by synthesis of the 
dl- and d- compds., which differed in m.p. and m.p. of semicarbazone 
from those of the natural product. The cyclopropanoic acid in the 
lipids of E, coli was' shown to be cis-9, 10-methylenehexadecanoic 
acid by synthesis. Octadecanol (I) (30 g.) was added to a paste of 
2.5 g. KOH and 1.1 g. H3B03, the mixt . warmed with 

stirring to 300. degree, during 1 hr., stirred 5 hrs. at 300. degree., 

cooled, and treated with H20 to give 11.720 g. la, bO . 1 

270-80 .degree . . la was chromatographed on 300 g. alumina to give, 

with 1:1 CC14-C6H6, 2.463 g. 2-hexadecyl-l-eicosanol (II), m. 

43-5. degree. (Et20-Me0H) , and, with 1:1 CC14-C6H6, 1.215 g. probably 

17-methyl-x-pentatriacontene, m. 47-55 . degree . . The residue from 
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the distn. to give la was reduced with LiAlH4 and the crude product 
chromatographed and rechromatographed on alumina with petr. ether to 
give 17 -methyl- 19 -hexadecylheptatriacontane, m. 36 -7, degree. . 
Remaining material from the chromatogram of la was eluted with C6H6, 
19:1 C6H6-Et20, and Et20 to give 4.480 g. II, which was dissolved in 
2 0 ml. HOAc and oxidized 1.3 hrs. with 1.2 g. Cr03 in 20 ml. HOAc 
and 0.5 ml. H20 at 50. degree, to give 2.9 g. dl-2- 

hexadecyleicosanoic acid (III), m. 66-7 . degree . . Ill (1,64 g.) in 
10 ml. C6H6 treated with 2 ml. (C0C1)2 gave the acid chloride, which 
was treated with 2 g. di (2-tetrahydropyranyl) octadecylmalonate 

(IV), the crude product hydrolyzed with acid and extd. to give 3.6 
g. product, which was chromatographed on 160 g. 2:1 Mg 
silicate-Celite, to give with petr. ether 19-hexadecyl-2 0- 
nonatriacontanone, m. 44-5 .degree . ; oxime m. 67-8 . degree . . Stearic 
acid (V) (3 0 g.) and 3 g. Fe chips were heated 3 hrs. at 3 00. degree, 
to give 27 g. crude product, which was chromatographed on 520 g. 
alumina with 9:1 CC14-C6H6 to give stearone (VI), m. 88-9. degree. 

(C6H6) . VI (7 g.) and 20 ml. PhMe was treated 3 hrs. with 
n-C16H33C.tplbond.MgBr (VII), prepd. from 0.648 g. Mg, 2.2 g. EtBr, 
and 2.8 g. n-C16H33C. tplbond.CH in 12 ml. Et20, to give 10 g. 

18- heptadecyl-19-hexatriacontyn-18-ol (VIII) , m. 73-5. degree. 
(C6H6) . VIII (1 g.) in 8 ml. PhMe was refluxed 2 hrs. with 10 ml. 
HOAc and 1 ml. coned. H2S04, and the crude product chromatographed 
on 50 g. 2:1 Mg silicate-Celite with 150 ml. petr. ether to give 
0.55 g. 19-heptadecyl-19-hexatriaconten-18-one, m. 54-5 .degree . . 
VII was carbonated to give C16H33C. tplbond.CC02H, m. 52-4 . degree . , 
which was treated with (C0C1)2 to give C16H33C. tplbond.CCOCl, which 
reacted with di (2 -tetrahydropyranyl) pentadecylmalonate to give 

19 - methyl - 18 -pentadecyl - 18 -pentat riaconten- 17 -one , m . 4 9 - 5 0 . degree . . 
Similarly, n-C20H41C. tplbond. CCOCl reacted with IV to give 
22-methyl-21-octadecyl-21-dotetraconten-20-one, m. 4 9-50 . degree . . 
IV, prepd. from 1.4 g. acid and 3.5 ml. dihydropyran, was treated 
with 0.8 g. Na, then with C21H43CH (OAc) CH (C20H41) COCl , prepd. from 
1.3 g. C21H43CH(OAc)CH(C2 0H41)CO2H and 3 ml. (C0C1)2, and the 
product hydrolyzed with acid and extd. to give 2.8 g. residue, which 
was chromatographed on 126 g. 2 : 1 Mg silicate-Celite to give (4:1 
petr. ether-C6H6) impure 21-eicosyl-21-tritetraconten-20-one, m. 
57-9, degree. (Et20) , and (4:1 and 7:3 petr. ether-C6H6) 146 mg. 
21-eicosyl-22-acetoxy-20-tritetracontanone (IX) , m. 61-3. degree. . 

IX (0.193 g.) in 25 ml. anhyd. Et20 was reduced with 0.200 g, LiAlH4 
in 10 ml. anhyd. Et20 and the crude product chromatographed on 6 g. 
alumina to give (9:1 petr. ether-C6H6) 34 mg. 21-eicosyl-21- 
tritetraconten-20-ol, m. 55. degree., and (7:3 petr. ether-C6H6) 41 
mg. 21-eicosyltritetracontane-20, 22-diol (X), m. 64-5 .degree . . X 
(0.100 g.) in 0.4 ml. C5H5N and 0.8 ml. anhyd. C6H6 was treated with 
0.150 g. Cr03 in 1.4 ml, C5H5N to make a paste, which was kept 3 
hrs. at room temp., then extd. to give 0.057 g. product, which was 
chromatographed on 3.7 g. Mg silicate-Celite to give (petr. ether) 
21 mg. 21-eicosyltritetracontane-20, 22-dione, m. 58-9 .degree . ; 
dioxime m. 63-6. degree, (eluted from alumina with 19:1 C6H6-Et20) . 
NaNH2 was prepd. from 0.700 g. Na in 40 ml. NH3 at -20. degree., 
excess NH3 removed, 4 g. n-C17 H35Ac in 20 ml. anhyd. Et20 added. 
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and, after 5 min., 8.7 g. n-C17H35C02Et in 60 ml. anhyd. Et20. The 
soln. was refluxed 2.3 hrs. and extd. to give 10 g. crude product, 
which (1.56 g.) was chromatographed on 70 g. Mg silicate-Celite to 
give (4:1 petr. ether-C6H6) 1.10 g. C17H35COCH2COC17H35 , (XI), m. 
75-6 .degree . . XI (0,115 g.) in 5 ml . C6H6 refluxed overnight with 
0.115 g. NaOAc and 0.080 g. NH20H.HC1 in 6 ml . EtOH gave 0.100 g. 
crude product, which was chromatographed on 3 g. 2 : 1 Mg 
silicate-Celite to give (7:3 petr. ether-C6H6) 17 mg. XIa, m. 
70-1. degree. , and (19:1 C6H6-Et20) 40 mg. XI dioxime, m. 
90-2 .degree. . CH2 :CH (CH2) 8C02Et (30 g.) in 100 ml. Et20 was refluxed 
2 hrs. with 12 g. LiAH4 in 50 ml. Et20 to give CH2 : CH (CH2 ) 90H (XII), 
bl5 130-5. degree. , n20D 1.4498. PBr3 (13.4 g.) in 40 ml. PhMe was 
slowly added to 22.5 g. XII in 40 ml. PhMe at -7. degree., the soln. 
refluxed 2 hrs. and decanted to give 28 g. CH2 : CH (CH2) 9Br (XIII), 
bl5 134 -8. degree. , n21D 1.4677. n-C7H150H (20 g.) and 31.6 g. 
p-MeC6H4S02Cl in 50 ml. anhyd. Et20 was stirred 3 hrs. with 17 g. 
KOH to give 70% n-C7H160S02C6H4Me-p (XIV), bO . 2 

152-6 .degree. , n20 D 1.4950. XIII (15 g.) in 60 ml. anhyd. Et20 was 
treated with 1.550 g. Mg 3 hrs., 17.6 g. XIV in 2 0 ml. anhyd. Et20 
added, and the mixt . stirred 3 hrs. to give 3 g. n-C16H33CH: CH2 

(XV), bl6 180. degree., n20D 1.4464. V (56 g.) was refluxed 3 hrs. 
with excess S0C12, excess S0C12 removed in vacuo, the acid chloride 
treated with 50 g. I in 120 ml. C6H6, the soln. warmed 1 hr. , evapd. 
to dryness, the residue dissolved in Et20, and the soln. neutralized 
and dried to give 68 g. C17H36C02C18H37 (XVI), m. 57-8. degree. 

(C6H6) . XVI was pyrolyzed at 240-60 . degree . /180-200 mm. and the 
crude product redistd. at 190-200 . degree . /150 mm. and 
chromatographed on alumina with petr. ether to give XV. XV (10 g.) 
in 40 ml. Et20 was treated dropwise in the cold with 7 g. Br in 15 
ml. anhyd. Et20, the mixt. kept 2 hrs. at room temp., excess Br and 
Et20 removed in vacuo, and the crude dibromide dissolved in 70 ml. 
abs. EtOH and refluxed 20 hrs. with 14 g. KOH in 70 ml. 
abs. EtOH to give n-C16H33C . cntdot . CH (XVII), which (6 g.) in 50 ml. 
EtOH was treated with 8.5 g. AgN02 in 200 ml. EtOH 2 hrs. at 
95. degree, to give the Ag salt, which was washed, dried, dissolved 
in excess 2N HCl, and extd. with Et20 to give pure XVII, bO.Ol 
110. degree.. Similarly, C17H35C02C22H45 was pyrolyzed to give 
n-C20H41CH:CH2 , m. 58-60 . degree . , which was brominated and 
dehydrobrominated to give n-C20H41C. tplbond. CH (XVIII), m. 
39-41 .degree . . To 0.55 g. Mg and 1.9 g. EtBr in 12 ml. Et20 was 
added 2.4 g. XVII in Et20, the soln. warmed 3 hrs., treated with 3.6 
g. freshly distd. n-CllH23CHO, and refluxed 1 hr. to give 6.3 g. 
crude product, which was chromatographed on 270 g. 2:1 Mg 
silicate-Celite to give (4:1 petr. ether-C6H6) 1800 mg. 
13-triacontyn-12-ol (XIX), m. 51-2 . degree . . XIX (0.300 g.) in 2 ml. 
C5H5N was oxidized with 0.294 g. Cr03 in 2.7 ml. C5H5N 3 hrs. at 
room temp, to give 0.450 g. crude product, which was chromatographed 
on 24 g. 2:1 Mg silicate-Celite with 4:1 petr. ether-C6H6 to give 
the 12-oxo compd. (XX), m. 40-1 .degree . , which reacted with 
NH20H.HC1 and NaOAc to give an isoxazole, m. 54-5 .degree . . XVII was 
converted to the Mg deriv. , which was poured on dry ice to give 
C16H33C. tplbond. CC02H (XXI), m. 52 -4 . degree . . n-C15H31CH (C02H) 2 (2.9 
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g.) was treated with 6 ml. dihydropyran in the presence of 0.130 g. 
Na, then with n-C16H33C. tplbond. CCOCl , prepd. from 1.7 g. XXI and 2 
ml. (C0C1)2, and the mixt . hydrolyzed and extd. to give 5.4 g. crude 
product , which was chromatographed and rechromatographed on 2:1 Mg 
silicate-Celite to give (9:1 petr, ether-C6H3) n- 
C16H33C. tplbond. CCOC16H33-n, m. 61-2 . degree . , and 

C16H33CMe:C(C15H31)COC16H33, m. 49-50 . degree . . Similarly, XVIII was 
converted to the Mg deriv., which was carbonated to give 
C20H41C. tplbond. CC02H, m. 58-60 . degree . , which (2.8 g.) treated with 
6 ml. (C0C1)2 gave the acid chloride, which was treated with IV, 
prepd. from 5.2 g. acid and 10 ml. dihydropyran, in the presence of 
0.3 04 g. Na to give 9.9 g. crude product, which was chromatographed 
on 180 g. alumina. The first fraction, 2.4 g., eluted with petr. 
ether, was rechromatographed on 2:1 Mg silicate-Celite to give 
C20H41C. tplbond. CCOC19H39, m. 64-5 . degree . . Fractions 26-34 were 
combined and rechromatographed on 9 g. 2:1 silicic acid-Celite to 
give C20H41CMe:C(C18H37)COC19H39, m. 49-50 . degree . . XX (0.109 g.) 
in 2 ml. C6H6 was stirred 12 hrs . with 2.5 ml. coned. H2S04 and the 
crude product chromatographed on 5 g. 2 : 1 Mg silicate-Celite to give 
(petr. ether) 83 mg. C11H23COCH2COC16H33 (XXII), m. 58-9. degree. 
(MeOH) ; dioxime m. 65-7 . degree . . XXII (sic) (0.220 g.) in 5 ml . dry 
iso-BuCOMe contg. 0,100 g. K2C03 was refluxed 24 hrs. with 0.23 0 g. 
n-C18H37I to give 0.430 g. crude product, which was chromatographed 
on 32 g. 2:1 Mg silicate-Celite to give (23:2 petr. ether-C6H6) 
C17H35COCH(C18H37) COC17H35, m. 59-62 . degree . ; dioxime m. 
59-60 .degree . . XI (0.185 g.) in 4 ml . each anhyd. Et20 and C6H6 was 
reduced with 0.050 g. LiAlH4 in 4 ml . Et20 to give 0.180 g. crude 
product, which was chromatographed on 55 g. alumina to give (C6H6) 
130 mg. C17H35CH(OH) CH:CHC17H35, m. 71-3 . degree . , and (1:1 
C6H6-Et520) 20 mg. C17H35CH (OH) CH2CH (OH) C17H35 , m. 81-3 . degree . , 
n-C18H37-CH(C02H) C02Et refluxed 1 hr. with excess S0C12 gave 
C18H3 7CH(C0C1) C02Et , which (9 g.) in 7 ml . C6H6 treated overnight at 
room temp, with 20 ml. PhCH20H in 7 ml . C6H6 gave 6 g. 
C18H37CH(C02Et) C02CH2Ph (XXIII), b0.05 235. degree.. XXIII (3.6 g.) 
was treated with 0.200 g. NaH, then refluxed 6 hrs. with 
C21H43CH(OAc) CH(C20H41) COCl, prepd. from 0.980 g. acid and 3 ml. 
(C0C1)2. The crude product in 40 ml. cyclohexane and 15 ml. Et20 
contg. excess 5% Pd-C was hydrogenolyzed 3 days 

and extd. to give 3.8 g. product, which was chromatographed (CC14) 
and rechromatographed (petr, ether) on alumina to give 250 mg. Et 
2-octadecyl-4-eicosyl-3-oxo-5-acetoxyhexacosanoate (XXIV) , m. 
28-3 0 .degree. . XXIV (0.200 g.) in 8 ml . each anhyd. C6H6 and Et20 
was reduced 3 hrs. at 4 0. degree, and 1.3 hrs. at reflux with 0.140 
g. NaBH4, the crude product extd, and 

chromatographed on 9 g, 2:1 Mg silicate-Celite to give (1:1 petr. 
ether-C6H6) C21H43CH : C (C20H41) CH (OH) CH (C18H3 7) CH20H, m. 
68-70. degree. . Me-CO (CH2) 2C02H (18 g.) and 30 g. H02C (CH2 ) 8C02Et in 
250 ml. abs. MeOH contg. 1.760 g. Na Was electrolyzed 3 hrs. at an 
initial current of 5 amp. to give 33 g. product, which was distd,, 
the first fraction, bO . 5 56-8 . degree . , discarded, and the residue 
(14 g.) chromatographed on 350 g. alumina to give (7:3 petr. 
ether-C6H6) 9.5 g, material, which was refluxed 2 hrs. in 13 0 ml. 
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12% KOH-MeOH to give MeCO {CH2 ) 10CO2H (XXV), m. 

59-60. degree. ; Me ester bO. 03 100. degree.. H2C:CH (CH2) 8C02H (100 
g.) in 420 ml. anhyd. Et20 was brominated by dropwise addn. of 30 
ml. Br, the dibromide dried, dissolved in 400 ml. abs. EtOH, and 
refluxed 20 hrs . with 240 g. KOH in 1 1 . abs. EtOH to give 
25 g. HC.tplbond.C(CH2)8C02H (XXVI), m. 39-41 . degree . (heptane), 
b0.05 115. degree,. XXVI (3 g.) in 260 ml. 10% H2S04-H0Ac was 
refluxed 4 hrs. with 1.415 g. Hg(0Ac)2, the mixt . dild. with 300 ml. 
H20, and extd. to give 67% MeCO (CH2) 8C02H (XXVII), m. 56-7. degree. 

(heptane); Me ester b0.05 106. degree., n20D 1.4407. n-C15H31C02H 

(52 g.) in 800 ml. 95% EtOH was treated with 12 g. KOH in 
100 ml. H20, then with 40 g. AgN03 in 120 ml. 95% EtOH and 40 ml. 
H20 to give the Ag salt which was dried, suspended in 140 ml, CC14, 
and treated with a slight excess Br, to give 30 g. C15H31Br 

(XXVIII), bO.Ol 118-19. degree. - XXVIII (5 g.) in 12 ml. Et20 was 
treated with 0.3 84 g. Mg and this Grignard reagent added dropwise to 
4.500 g. XXVII in 10 ml. anhyd. Et20, the mixt. kept 1 hr. at room 
temp, and refluxed 0.5 hr. to give 7 g. material, which was refluxed 
3 hrs. with 15 ml. C6H6 and 30 ml. 10% KOH-MeOH to give a 
product, which was chromatographed on 210 g. alumina, to give with 
petr. ether triacontane, m. 63-4. degree. (EtOH), and with 99:1 
Et20-H0Ac 4 g. Me (CH2 ) 14C (OH) Me (CH2) 8C02H (XXIX). XXIX (2 g.) was 
refluxed 2 hrs. in 15 ml. C6H6 cont . 0.2 g. .beta.- 
naphthalenesulf onic acid, the crude product extd., dissolved in 70 
ml, cyclohexane and 15 ml. HOAc contg. 0.2 g. Pt02, and the mixt. 
hydrogenated 2 hrs., absorbing 280 ml. H. After filtration, 
the product was dried and esterified with excess CH2N2, and the 
ester chromatographed on 60 g. alumina to give with 19:1 petr. 
ether-C6H6 0.900 g. Me02C {CH2) 8CHMe (CH2) 14Me, bO.05 170, degree., n20 
D 1.4529, which was refluxed 4 hrs. with 10 ml. each C6H6 and 10% 
KOH to give H02C (CH2) 8CHMe (CH2) 14Me (XXX), m. 49-50 .degree . . 
XXX (1,520 g.) and 1.7 g. XXV in 50 ml. MeOH-EtOH contg. 0.075 g. Na 
was electrolyzed 0.5 hr. at 5 amp., and the crude product filtered 
on 15 g. alumina, eluting 0,560 g. material with 9:1 petr, 
ether-C6H6. This was rechromatographed on 20 g. alumina; petr, 
ether eluted Me (CH2) 14CHMe (CH2) 16CHMe (CH2) 14Me, m, 60-2. degree. 

(petr. ether EtOH), and 19:1 petr. ether-C6H6 eluted 
MeC0(CH2) 18CHMe (CH2) 14Me (XXXI), m. 49-51 . degree . (MeOH) ; 
semicarbazone m. 104 -5 . degree . , Me (CH2) 13C02H (50 g.) and 25,5 g. 
l-H02CCH2CHMeCH2C02Et in 50 0 ml. MeOH contg. 2.5 g. Na was 
electrolyzed 5 hrs. at 5 amp. to give 75 g. product, which was 
chromatographed on 750 g. alumina, from which petr. ether eluted 22 
g. material, which was refluxed 5 hrs. with 370 ml. each 12% 
KOH-MeOH and MeOH, and this product chromatographed on 700 
g. alumina to give with ether 6.93 g. n-C28H58, m. 60-1, degree, 

(EtOH), and with 99,99:0,01 and 99.97:0.03 Et20-H0Ac 2.7 g. 
d-H02CCH2CHMe (CH2) 14Me (XXXII), m. 42-3. degree, (petr, ether), 

[, alpha. :]D 4. 5. degree, (c 7.285, CHC13) . Rechromatography of 
various Et20-AcOH fractions increased the yield of XXXII to 6 g. 
H02C (CH2) 8C02H (390 g.) refluxed 10 hrs. in 750 ml. MeOH and 75 ml. 
coned. H2S04 gave 420 g. Me02C (CH2) 8C02Me, which was refluxed 1 hr. 
with 105 g. KOH in 1600 ml. MeOH and the mixt, distd, to 
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give 95 g. H02C (CH2) 8C02Me (XXXIII), bO . 1 14 0. degree., m. 

36-8 .degree, (heptane). XXXIII (40 g.) in 150 ml. MeOH contg. 1.41 

g. Na was electrolyzed 2 hrs . at 2 amp., the reaction product 

esterified with excess MeOH contg. 12 ml . H2S04, and then distd. to 

give 40 g. Me02C (CH2) 16C02Me (XXXIV), bO.5 170. degree., m. 

58-60 .degree. (MeOH). XXXIV was converted to the half ester in the 

same way as above, and this (37 g.) in 650 ml. 95% EtOH treated with 

7.2 g. KOH in 120 ml. EtOH to give the K salt, which was 

dissolved in 200 ml. H20 and treated with 19 g. AgN03 in 240 ml. 1:1 

H20-EtOH to give the Ag salt, which was dried and brominated in CC14 

to give 22 g. Br (CH2 ) 16C06Me (XXXV), bO . 1 158 - 9 . degree . , m. 

43-5. degree. . To 11 g. CH2(C02Et)2 and 1.6 g. Na in 30 ml. abs . 

EtOH was added 22 g. XXXV in 20 ml. C6H6 to give 21 g. 

Me02C(CH2) 16CH(C02Et) 2, bO . 4 207. degree., n20D 1.4506, which was 

sapond. by refluxing 1 hr. with 21 g. KOH in 25 ml. MeOH 

to give 15 g. H02C (CH2) 16CH (C02H) 2 (XXXVI), m. 105-6 . degree . 

(EtOAc) . XXXVI was heated 10 min. under N in a metal bath at 

150. degree, to give H02C (CH2) 17C02H, m. 117-19 .degree . , which was 

esterified with excess CH2N2 to give Me02C (CH2) 17C02Me, m. 

56-8 .degree . , of which 14 g. in 30 ml. C6H6 was sapond. overnight at 

room temp, with 2.4 g. KOH in 20 ml. MeOH to give 9.4 g. 

crude Me02C (CH2) 17C02H (XXXVII), which was chromatographed on 235 g. 

silicic acid to give (CHC13) 2 g. diester, then 7 g. XXXVII, m. 

77-9. degree. . Mg (1.330 g.) and 3.4 ml. Mel in 20 ml. anhyd. Et20 

was warmed 2 hrs., treated with 4.920 g. CdCl2 (dried at 

110. degree.) in portions, refluxed 45 min., the Et20 evapd., and 

C6H6 added. The C6H6 mixt . was treated with the acid chloride 

prepd. from 7 g. XXXVII and 10 ml. (C0C1)2, the mixt. refluxed 1 hr. 

and extd. to give 7.5 g. material, which was chromatographed on 75 

g. alumina to give (petr. ether) 1.8 g. CH2 : CMe (CH2) 17C02Me, m, 

28-30 .degree . , (petr. ether and 1:1 petr. ether-C6H6) 1.1 g. 

MeCO (CH2) 17C02Me, m. 54-6. degree. (MeOH-petr. ether) [which was 

refluxed 2 hrs. with 100 ml. each C6H6 and 12% KOH-MeOH to 

give MeCO(CH2)17C02H (XXXVIII), m. 91-3 . degree .] , and (C6H6) 272 mg. 

Me2C(0H) (CH2) 17C02Me. XXXII (2.9 g.) and 0.900 g. XXXVIII in 40 ml. 

MeOH-EtOH contg. 0.100 g. Na was electrolyzed 1.3 hrs. at 2 amp. to 

give 3.6 g. product, which was chromatographed on 3 6 g. alumina with 

C6H6 to give 2 g. material, which was chromatographed on 60 g. 

alumina with 19:1 petr. ether-C6H6 to give d-XXXI, m. 64-5 . degree . . 

H02C(CH2) 7C02H (100 g.) refluxed 6 hrs. with 300 ml. abs. EtOH and 

20 ml. H2S04 gave Et02C (CH2) 7C02Et , which (128 g.) in 50 ml. C6H6 

treated overnight at room temp, with 22 g. KOH in 150 ml. 

MeOH gave H02C (CH2) 7C02Et (XXXIX), bO . 1 128. degree.. XXXIX (49 g.) 

in 250 ml. 95% EtOH was treated with 14.94 g. KOH in 250 

ml. EtOH, then with 3 8.7 g. AgN03 in 120 ml. EtOH and 4 0 ml. H20 to 

give the Ag salt, which was dried, suspended in 140 ml. CC14, and 

treated with a slight excess Br to give 23 g. Br (CH2 ) 7C02Et (XL), 

b0.08 88-90 .degree. , n20D 1.4583. To 55 ml. abs. EtOH contg. 2,5 g. 

Na and 16 g. CH2(C02Et)2 was added 25 g. XL to give 21 g. 

Et02C(CH2) 7CH(C02Et) 2, bO . 1 132-5 . degree . , n21.5D 1.4406, which was 

sapond. with 12 g. KOH in 60 ml. EtOH to give 

H02C(CH2) 7CH(C02H) 2 (XLI), m. 105-7 . degree . (CH2Cl2-EtOAc) . XLI 
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(4.1 g.) and 8 ml. dihydropyran gave the tetrahydropyranyl ester, 
which was treated with 0.674 g. NaH, then with the acid 
chloride prepd. from 2.5 g. d-Me (CH2 ) 14CH]yieCH2C02H and 5 ml. 
(C0C1)2, and the reaction mixt . hydrolyzed and extd. to give 2.5 g. 
crude product, which was esterified and chromatographed on 100 g. 
alumina with 1:1 petr. ether-C6H6 to give d- 

iy[e{CH2)14CHMeCH2CO(CH2)8C02Me (d-XLII) , m. 50-1 .degree. , [. alpha. ]D 
2. 9. degree, (c 5.825, CHC13) . 
XLII (1,3 g.)in 3 ml. anhyd. Et20 was treated with 2 ml. HS(CH2)2SH 2 
hrs. under an HCl stream, the Et20 soln. sepd. from H20, kept 2 days 
over KOH, xylene added, and the soln. evapd. in vacuo to 
give the thioacetal, which was desulfurized by refluxing 8 hrs. in 
EtOH contg. excess Raney Ni to give an ale. soln., which was evapd. 
to dryness and chromatographed on 38 g. alumina with petr. ether to 
give 1 g. d-Me (CH2) 14CHMe (CH2) 10CO2Me, m. 34 -5 . degree . , which was 
sapond. with 9 ml. 12% KOH-MeOH and 12 ml. C6H6 to give 
d-Me(CH2)14CHMe(CH2)10CO2H (XLIII) , m. 48-50 .degree . . XLIII (0.5 
g.) and 4 g. XXVII in 50 ml. MeOH-EtOH contg. Na was electrolyzed 1 
hr. at 1 amp. to give 3.2 g. product, which was chromatographed 
(C6H6) and rechromatographed (petr. ether) on alumina to give 
16d, 371 -Me (CH2) 14CHMe (CH2) 20CHMe (CH2) 14Me, bO . 04 200 .degree. . Petr. 
ether-C6H6 (9:1) eluted d-XXXI, m. 64-5. degree. (MeOH) . C8H17C02H 
(200 g.) in 500 ml. C6H6 was refluxed 4 hrs. with 125 g. thiophene 
and 200 g. P205 and the C6H6 layer washed with 10% NaOH, 
dried, and distd. to give C8H17COZ(Z = 2-thienyl in this abstr.) 
(XLIV) , bO.5 130. degree., n20 D 1.5185. To 18,5 g. KOH in 
154 ml. H0(CH2)0H was added 24 g. 95% N2H4.H20 and 10 g. XLIV, the 
mixt. warmed 2 hrs. until the interior temp, reached 200. degree., 
and the H20 and excess N2H4 removed to give C9H19Z. (XLV) , bO . 5 
126-30 .degree . , n20D 1.4925. . beta . -Methylglutaric anhydride was 
sapond. with NaOEt-EtOH 1 hr. at room temp, to give 

H02CCH2CHMeCH2C02Et (XLVI) , bl 112-15 . degree . , n22D 1.4369, which (5 
g.) treated with 6 ml. (C0C1)2 gave ClOCCH2CHMeCH2C02Et , which in 40 
ml. CS2 was added to 5.6 g. XLV in 40 ml. dry CS2, the mixt. treated 
dropwise with 5 ml. SnCl4 and extd., and the crude product 
chromatographed on 200 g. alumina to give (9:1 petr. ether-C6H6) 1.2 
g. (XLVII), bO.l 200. degree.. XLVII (0.795 g.) in 9 ml . HOAc was 
treated with 0.2 ml. HS(CH2)2SH and 0.192 g. p-MeC6H4S02Cl in 2 ml . 
HOAc, the mixt. stirred 3 hrs. at room temp, and extd. to give 0.800 
g. crude thioacetal, which was dissolved in 4 0 ml. 95% EtOH and 
refluxed 8 hrs. with 16 g. Raney Ni to give C16H31CHMeCH2C02Et 
(XLVIII) , bO.l 160. degree.. To 6.5 g. Na in 120 ml. abs . EtOH was 
added 60 g. CH2(C02Et)2, then 35 g. n-C12H25Br in 10 ml. C6H6 . The 
soln. was refluxed 5 hrs. to give C12H25CH (C02Et ) 2 , bO.l 
154-6 .degree . , which was sapond. with 5 g. KOH in 40 ml. 
1:1 EtOH-H20 to give C12H25CH (C02H) 2 (XLIX) , m. 117-19 .degree , 
(heptane-Me2C0) . XLIX (11 g.) was treated with 20 ml. dihydropyran, 
then with 0.84 6 g. Na, then with the acid chloride prepd. from 6 g. 
XLVI and 7 g. (C0C1)2, the mixt. hydrolyzed with acid, and extd. to 
give 7 g. product, which wa6 chromatographed on 250 g. alumina and 
eluted with 3:1 petr. ether-C6H6 to give C13H27C0CH2CHMeCH2C02Et 
(L) . To 2.4 g. KOH in 15 ml. H0(CH2)20H was added 5.2 g. 
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L and 1.6 g. 98% N2H4.H20, the soln. refluxed 1 hr., and heated on a 
metal bath until the internal temp, reached 200. degree., and extd, 
to give 4.4 g. XLVIII, which was sapond. by refluxing 4 hrs. with 
2.5 g. KOH in 40 ml. MeOH to give 3.5 g. C15H31CHiy[eCH2C02H 
(LI), m. 49-51. degree. {Me2C0) . iyie02C (CH2) 14C02H (25 g.) in 400 ml. 
95% EtOH was treated with 5.46 g. KOH in 90 ml. EtOH to 
give the K salt, which was dissolved in 300 ml. H20 and treated with 
14.150 g. AgN03 in 18 0 ml. 1:1 EtOH-H20 to give the Ag salt, which 
was dried, suspended in 60 ml. anhyd. CC14, and treated with a 
slight excess Br to give 22 g. Br (CH2 ) 14C02iyie (LII) , bO . 1 
165-70 .degree , , m. 33 -5 . degree . . To 3.2 g, Na in 58 ml. abs . EtOH 
was added 23.5 g. CH2(C02Et)2, then 20 g. LII in 20 ml. C6H6 to give 
21.5 g. Et02C(CH2) 14CH(C02Et)2, bO.5 190-200 . degree . , n20.5D 1.4509, 
which was sapond. with 8.5 g. KOH in 25 ml. EtOH to give 
H02C(CH2)14CH(C02H)2 (LIII) , m. 80-2. degree. (EtOAc) . LIII (3.5 g.) 
was treated with 12 ml. dihydropyran, then with 0.2 05 g. Na, then 
with the acid chloride prepd. from 1.570 g. LI and 5 ml. (C0C1)2, 
the product hydrolyzed with acid, extd., esterified with CH2N2, and 
distd. to give 2.86 g. crude product, bO . 5 175. degree., which was 
chromatographed on 100 g. 2 : 1 Mg silicate-Celite, to give (9:1 petr. 
ether-C6H6) 0.8 g. Me (CH2) 14CHMeCH2CO (CH2) 15C02Me, m. 51-2 . degree . , 
which was sapond. by refluxing 2 hrs. with 10 ml. C6H6 and 15 ml. 
10% KOH-MeOH to give Me (CH2 ) 14CHMeCH2C0 (CH2 ) 15C02H (LIV) , 
m. 75-6. degree. (Me2C0-Et0Ac) . LIV (0.750 g.) was reduced with 
1.560 g. KOH and 1 ml. 95% N2H4.H20 in 10 ml. HO(CH2)20H, 
the product extd. and esterified with CH2N2, and the ester 
chromatographed on 23 g. alumina, eluting with petr. ether to give 
0.450 g. Me (CH2) 14CHMe (CH2) 17C02Me, m. 49-50 . degree . , which was 
sapond. with 3 ml. each C6H6 and 10% KOH-MeOH to give 
Me(CH2) 14CHMe (CH2) 17C02H (LV) , m. 61-2 . degree . . MeCH(C02H)2 (LVI) 
(0.13 0 g.) was treated with 2 ml, dihydropyran, then with 0.025 g. 
Na, then with the acid chloride prepd. from 0.130 g. LV and 2 ml. 
(C0C1)2, the product hydrolyzed, extd., and chromatographed on 6 g. 
alumina with petr. ether to give 0.05 g. Me (CH2) 14CHMe (CH2) 17C0Et , 
(LVII) , m. 52-4 .degree. . LVI (13 g.) was treated with 16 ml. 
dihydropyran in the presence of 2.2 g. NaH, then with the 
acid chloride prepd. from 14 g. Me02C (CH2 ) 16C02H and 10 ml. (C0C1)2, 
the product hydrolyzed with acid and extd. to give 15 g, material, 
which was chromatographed on 150 g, alumina with petr. ether to give 
9 g. material, which was rechromatographed on 270 g. alumina with 
C6H6 to give 5 g. Me02C (CH2) 16C0Et , m. 61-3. degree, (heptane), which 
(1.35 g.) sapond. 3 hrs. with 12 ml each C6H6 and 12% KOH 
-MeOH gave H02C (CH2) 16C0Et (LVIII) , m. 91-3 . degree . . XXXII (3,10 
g.) and 0.85 g, LVIII in 4 0 ml. MeOH-EtOH contg. 0.10 0 g, Na was 
electrolyzed 1,3 hrs. at 2 amp. to give 3.5 g. product, which was 
chromatographed on 3 5 g. alumina with C6H6 to give 2.14 g. material, 
which was rechromatographed on 67 g. alumina with petr. ether to 
give 1180 mg. 16d, 191-Me (CH2) 14CHMe (CH2) 2CHMe (CH2) 14Me, m. 
38-9. degree. (C6H6-MeOH) , and 45 mg. d-LVII, m. 60-3 .degree . . Zu 
(4.9 g.) was washed by decantation with 4 4 -ml. portions 3% HCl, 
rinsed with 4 4-ml. portions H20, then with 2 7.5-ml. portions 2% 
CuS04 to give a Zn-Cu couple which was washed by decantation with 4 




Langel 09/778,997 Page 64 

4-ml. portions H20, 4 5.4-ml, portions EtOH and 4 4-ml. portions 
Et20, collected, washed with anhyd. Et20, and used immediately. The 
Zn-Cu couple in 50 ml. anhyd. Et20 was refluxed 30 min. with 16.08 
g. CH2I2 and 0.045 g. iodine, treated with 13.44 g. 
CH2 :CH(CH2) 8C02Me in 8 ml. anhyd. Et20, the mixt . refluxed 7 hrs . , 
kept overnight at room temp., extd. with Et20, the ext. washed with 
5% HCl and satd. NaHC03 to give 15 g. product, which was refluxed 2 
hrs. with 150 ml. 6% KOH-MeOH to give an acid, which (2.5 
g.) was treated with 2.7 g. NaOH in 250 ml. H20 and 2 1. 
ice, cooled to 10. degree., and treated slowly with 1200 ml. 1% 
KMn04, decolorized with Na2S03, and acidified with 75 ml. coned. HCl 
to give a ppt . , which was extd. with Et20, the Et20 evapd. , and the 
residue esterified with CH2N2 . The ester was chromatographed on 32 
g. alumina with petr. ether to give 0.400 g. Me 9- 
cyclopropanylnonanoate, bO . 5 100-5 . degree . , nl9.5D 1.4480. 
Similarly, the Zn-Cu couple prepd. from 1.8 g. Zn in 20 ml. anhyd. 
Et20 was treated with 5.950 g. CH2I2 and 0.017 g. iodine, then with 
5 g. Me (GH2) 5CH:CH(CH2) 7C02iyie in 3 ml . Et20 to give an ester, which 
was sapond. with 50 ml. 12% KOH-MeOH. The acid was 
dihydroxylated in 500 ml. H20 contg. 5 g. NaOH and 4 1. 
ice with 400 ml. 1% KMn04 to give 2.5 g. crude product, which was 
esterified with CH2N2 and the ester chromatographed on 50 g. alumina 
with petr. ether to give 2 g. Me 9 , 10-methylenehexadecanoate , bO . 8 
140. degree., n22D 1.4518; amide m. 79-81 . degree . (EtOH). 
CC 33 (Aliphatic Compounds) 

L52 ANSWER 14 OF 15 HCA COPYRIGHT 2002 ACS 

53:55990 Original Reference No. 53 : 10029c-i , 10030a Mycolic acid and 

related compounds. III. Synthesis of . alpha. -mycolic acid found in 
Br . acte . evannes strain of human-type tubercle bacilli. 1. Oura, 
Hikokichi; Makino, Tokuko (Univ. Toyama) . Chem. Pharm. Bull. 
(Tokyo), 6, 456-62 (Unavailable) 1958. 

AB Throughout this and the next part R = C24H49. In the attempt to 

synthesize RCH2CH (OH) CHRCH (OH) CHRC02H (I), 5 g. dl-RCH2CH (OH) CHRC02H 
(C.A. 52, 10885f) was acetylated with 50 cc. Ac20 in 60 cc . C5H5N, 
the product chromatographed over A1203, and the neutral compds . 
eluted with C6H6 and ether to yield from the final fraction eluted 
with ether contg. 1% AcOH 2.8 g. RCH2CH (OAc) CHRC02H (II), m. 
70-1. degree. . C23H47C02H (C.A. 51, 6515b) esterified and reduced 
with LiAlH4 in ether yielded 92% ROH, m. 76 - 7 . degree . , and this with 
red P and iodine yielded 98% RI, bO.3 211-13 . degree . , m. 
54 . 5-5 . 5 .degree . . RI (28.5 g.) heated 8 hrs. in an oil bath at 
130-40 .degree, with Na and CH2(C02Et)2 in EtOH, the EtOH distd. in 
vacuo, the residue extd. with ether, and the ext. acidified yielded 
28 g. RCH(C02Et)2, bO.55, 240 -2 . degree . , m. 54 . 5-5 . 5 . degree . . This 
(8 g.) in 1.6 1. EtOH kept 10-14 days with the calcd. amt . of 
KOH for hydrolysis to the half-ester, the EtOH distd., the 
residue treated with 5% Na2C03, extd. with C6H6-C6H14, and the aq. 
layer acidified gave a product which chromatographed over A1203 
sepd. RCH(C02H) C02Et (III), m. 77-8 . degree . . HCl gas passed through 
5 g. Ill in 20 cc. PhCH20H, ' the mixt. extd. with ether, and the 
residue from the ext. chromatographed in petr. ether over A1203 gave 



Langel 09/778,997 Page 65 

RCH (C02CH2Ph) C02Et (IV), m. 48-9 . degree . , formed also by converting 
III to RCH(C0Cl)C02Et with S0C12 and adding PhCH20Na. IV (8 g.) 
converted to RCNa (C02CH2Ph) C02Et by heating in an oil bath with 
NaH in C6H6 as long as H evolved and 3.7 g. II converted to 
its acid chloride with S0C12 in C6H6 was heated 6 hrs . at 
120-30 .degree, in a sealed tube. The resulting mixt . acidified with 
AcOH, extd. with ether, the residue from the evapd. ext. dissolved 
in 500 cc. 4:1 ether-AcOEt and catalytically hydrogenated 
(10% Pd-C) to remove the PhCH2 group, the 

product decarboxylated by refluxing 3 0 min. in C6H6, and 

chromatographed over Florisil yielded 50% RCH2CH (OAc) CHRC0CHRC02Et 

(V), m. 63-4 . degree . . V (0.07 g.) sapond. by refluxing 6 hrs. with 

0.5 cc. 2N KOH, 4 cc . ETOH, 4 cc . dioxane, and 5 cc. C6H6, 

the mixt.. acidified, extd. with ether, and the residue from the ext. 

chromatographed over A1203 yielded 0.055 g. RCH2CH ; CRC0CH2R (VI), m. 

72-2 . 5 . degree . . The conversion of V to VI, and the infrared and 

ultraviolet spectra of both V and VI confirmed the structure of V. 

Reduction of V with LiAlH4 in the usual way gave 

RCH2CH(0H) CHRCH (OH) CHRCH20H, m. 77-9 . degree . , showing only an 

infrared band at 3.0 .mu. . Failure to obtain I thus far led to the 

study of a variety of reducing agents and conditions. For the best 

result, 0.4 g. V in 18 cc. dioxane and 18 cc. EtOH was refluxed 32 

hrs. with 0.2 g, NaBH4, the product sapond. by 

refluxing 8 hrs. with 3 cc. 1 . 5N KOH in 6 0 cc . C6H6 and 3 0 

cc. EtOH, the resulting mixt. acidified, dild., and extd. with 

ether. The residue from the ext. (0.367 g.) was sepd. by repeated 

chromatography over A1203 to yield 0.017 g, I, m. 82 . 5-3 . 5 . degree . 

(Me ester m. 73 -5 . degree . ) , and 0.062 g. RCH2CH : CRCH (OH) CHRC02H 

(VII), m. 75-5 .5 .degree, . Also sepd. were 4 neutral compds., m. 

68.5-9.0 .degree . , 70-1 . degree . , 76-6.5. degree . , and 

73. 5 -4.0. degree - , with the probable structures RCH2CH : CRCH (OH) CH2R, 
RCH2CH (OH) CHRC0CH2R, RCH2CH (OH) CHRCH (OH) CH2R, and 

RCH2 :CRCH (OH) CHRCH20H. Ultraviolet and infrared data support the 
structures of I, VII, and the 4 neutral compds. 
CC lOB (Organic Chemistry: Aliphatic Compounds) 

L52 ANSWER 15 OF 15 HCA COPYRIGHT 2002 ACS 

53:17188 Original Reference No. 53 : 3180e-i, 3181a-i , 3182a 

2 -Methyl - 2 - carboxymethylcyclopent anol - 3 - carboxyl ic acid lactone . 
Stork, Gilbert J. (Research Corp.). US 2843603 19580715 
(Unavailable) . APPLICATION: US . 
AB 2-Methyl-2- (carboxymethyl) cyclopentanol-3-carboxylic acid lactone 
(I) was synthesized by catalytic hydrogenation of the 
di-Et ester (II) of 2 -methyl -2- (carboxymethyl) cyclopentanone- 3 - 
carboxylic acid (III) under pressure over Raney Ni and subsequent 
acid hydrolysis. Various compds. prepd. from I illustrate its use 
in steroid syntheses. Thus, 128 g. AcCH2C02Et, 13 0 g. NCCH2C02Et, 
60 cc. HOAc, 15 g. NH40Ac, and 300 cc . C6H6 refluxed until H20 sepn. 
was complete, washed 3 times with H20, the solvents evapd. in vacuo, 
the residue in 1050 cc . 95% ale. treated in the cold with 112 g. KCN 
in 200 cc. H20 and 400 g. ice and then with 140 g. coned. HCl in 200 
cc. H20 and 4 00 g. ice, the mixt. kept 20 min. at room temp., poured 
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into 250 cc. ice cold coned. HCl and H20; and extd. with Et20 or 
CHC13 gave di-Et 2-methyl-2 , 3-di-cyanopropane-l, 3-dicarboxylate 

(IV) , b9 173-5. degree. , bl 145-50 . degree . . A cooled soln. of 2 g. K 
in 300 cc. tert-BuOH treated with 280 g. IV and then with 80 g. 
CH2:CHCN, kept overnight, treated with 2 lb. coned. HCl, let stand 2 
days, refluxed 2 days, treated with 1.5 lb. coned. HCl, refluxed 2 
days, evapd. in vacuo, and the residue esterified with MeOH contg. 
20% H2S04 gave tetra-Me 2-methylpentane-l, 2 , 3 , 5-tetracarboxylate 

(V) , bl 160 -5. degree. . V (100 g.), 1 1. dry C6H6, 14.5 g. 
NaH, and 3 cc . MeOH refluxed 1.5 hrs . under N, decompd. with 

ice cold dil. HCl, the C6H6 layer evapd., the residue boiled with 3 
vols. 2:1 HCl 12 hrs., evapd., and esterified 20 hrs. with 400 cc . 
ale. and 45 cc. H2S04 gave II, bl 130. degree.. II (50 g.) 
hydrogenated in ale. with Raney Ni at 140-50 . degree . /lOO 
atm., hydrolyzed 12 hrs. with 300 cc. HOAc and 100 cc . coned. HCl, 
evapd., refluxed 2 hrs. with 200 cc. 48% HBr, evapd. in vacuo, the 
residue in 75 cc. H20 extd. with CHC13, and the ext. distd. gave I, 
m. 98-100 .degree. (EtOAc) , a mixt . of trans isomer (m. 
102-3 .degree. ) with 10-15% eis isomer (m. 131-3 , degree .) . I (10 g.) 
treated with 15 g. (C0C1)2, the acid chloride heated with CH2N2-Et20 
(from 50 g. H2NC0N (NO) Me) , the Et20 soln. and 50 cc . 48% HBr kept 
overnight, the Et20 layer washed with Na2C03, the dil. HBr soln. 
extd. with CHC13, and the org. solns . evapd. gave 

2- methyl-2-carboxymethyl-3- (bromoacetyl) cyelopentanol lactone (VI) , 
VI in C6H6 added to 15 g. AcCH2C02Et and 1.6 g, NaH in ice 

cold Et20, kept overnight, refluxed 5 hrs., excess AcCH2C02Et 

removed in vacuo, the oil in 1200 cc. H20 heated to boiling, 20 g. 

KOH in 1300 cc . H20 added during 10 min. , the soln. refluxed 

2 hrs., treated with 44 g. KOH in 400 cc . H20, refluxed 12 

hrs. under N (with larger amts. refluxed another 12 hrs. with an 

addnl. 90 ml. 10% KOH), acidified with 140 cc . coned. HCl, 

satd. with NaCl, and extd. with CHC13 gave 2-methyl-2-carboxymethyl- 

3- (1-oxo -3 -eyclopent-2-enyl) cyelopentanol lactone (VII) , m. 
153-4 .degree . (EtOAc) . VII (13.5 g.) hydrogenated in ale. 
over 10% Pd-C (or Raney Ni, Pt02, or Rh-C, or 

reduced with NaBH4-alc.), the product condensed 

at -5. degree, with 20 cc . (C02Et)2 and 1.6 g. Na in 25 cc. ale, 
kept overnight, the product in 200 cc. EtOAc ozonized in 100 cc. 
portions at -50. degree., the ozonide added dropwise to boiling H20, 
gummy material removed with CHC13, the aq. soln. evapd., and the 
product esterified gave the lactone of 3-hydroxy-2- 
methylcyclopentane-2 -acetic- 1 .beta. -glutaric acid di-Me ester 
(VIII), m. 48-50 .degree. ; free acid, m. 154 -6 . degree . (EtOAc). VIII 
(4.9 g.), 0.8 g. NaH, 0.2 cc . MeOH, and 50 cc . C6H6 
refluxed 1.5 hrs. under N, decompd. with dil. HCl, and filtered 
(addnl. crystals from dilg. the C6H6 with Et20) gave Me 
l-hydroxy-6-oxo-7-carboxy-8-methylhydrindan-4-acetate lactone (IX) , 
m. 141-2 .degree . (EtOAc) (dinitrophenylhydrazone, m. 223 -4 . degree .) ; 
0.7 g. VIII was recovered. IX (2 g.) boiled 24 hrs. with 20 cc. H20 
and 1 cc. coned. HCl, evapd., and the residue esterified gave Me 
1 -hydroxy- 6 -oxo- 8 -methylhydrindan-4 -acetate (X) [3,5- 
dinitrobenzoate, m. 122-3 .degree, (ale); semicarbazone , m. 



Langel 09/778, 997 



Page 67 



198-200 .degree .] . X (1 g.), 10 cc. Ac20, and 10 cc. pyridine 
refluxed 1.5 hrs . and distd. in vacuo gave X acetate (XI) . XI (3 
g.), 1 g. (CH20H)2, 15 cc . C6H6, and a pinch of p-MeC6H4S03H 
refluxed under a water- separator and distd. at 0.7 mm. gave XI 
ethylene ketal (XII). XII (1.7 g.), 0.6 g. LiAlH4 , and 15 cc. 
tetrahydrof uran refluxed 20 min., decompd. with the min. amt . of H20 
and then a few drops of coned. KOH, the ppt . extd. with 
tetrahydrof uran, and the dried ext. distd. gave 1.2 g. ethylene 
ketal (XIII) of l-hydroxy-4- ( .beta. -hydroxy ethyl) -8-methylhydrindan- 
6-one (XIV), m. 114-15 .degree . (ale). XIII (4.5 g.), 30 cc . H20, 2 
cc . coned. HCl, and sufficient dioxane to give a soln. refluxed 24 
hrs., evapd., and distd. gave XIV [bis (p-nitrobenzoate) , m. 
198-9 .degree . (EtOAc) ] . XIV (1.5 g.) in dry pyridine and 1.35 g. 
p-Me-C6H4S02Cl kept 0.5 hr. at 0. degree, and 1 hr. at room temp., 
poured into ice H20, extd. with CHC13, the solvent evapd., the 2.2 
g. tosylate condensed with 10 cc. AcCH2C02Et, 1.5 g. K, and 3 5 cc . 
tert-BuOH 2 days at reflux under N, the mixt. acidified, extd. with 
Et20, the Et20 and AcCH2C02Et distd., the residue, 6 g. KOH 
, 270 cc. H20, and 90 cc . dioxane refluxed 2 hrs. under N and then 
overnight with an addnl . 12 g. KOH in 30 cc. H20, the 
soln. acidified with HOAc, evapd., and extd. with Et20 gave 
.DELTA. 5a (6) -3 -hydroxy- 3a, 6-dimethylperhydro-l-benz [e] inden-5 (4) -one 

(XV) ; XV, 3 g. P-02NC6H4COC1 and 10 cc . pyridine heated a few min., 
kept overnight, poured into ice -HCl, extd. with C6H6, the ext. 
coned., and passed through 30 g. A1203 gave XV p-nitrobenzoate 

(XVI) , m. 152-3 . degree . (ale). I converted to the acid chloride, 
condensed overnight with 25 g. tert-Bu02CCH2C02Et , 2.6 g. 

NaH, and 60 cc . C6H6, refluxed 0.5 hr., decompd. with HOAc, 
filtered, the C6H6 removed, the residue refluxed 2 hrs. with 30 cc . 
C6H6 and 1 g. l-MeC6H4S03H, poured into H20, the C6H6 soln. washed 
with Na2C03, dried, and distd. gave 2-methyl-2-carboxymethyl-3- 
(carbethoxyacetyl) cyclopentanol lactone, bl 185-90 .degree . . I (6.2 
g.) converted to the acid chloride, heated with CH2N2 from 3 0 g. 
H2NC0N(N0)Me, and the diazoketone in 125 cc. MeOH treated with Ag20 
from 1.5 g. AgN03 gave the Me ester of 2-methyl-2 , 3-bis- 
(carboxymethyl) cyclopentanol lactone, bO.2 150-5 . degree . ; free trans 
acid, m. 110-11 . degree . ; free cis acid, m. 132-3 . degree . . XVI (1 
g.), 5 ml . Ac20, and 5 ml. AcCl refluxed 5 hrs. under N and evapd. 
in vacuo at 100. degree, gave XVI enol acetate (XVII); XVII in 25 ml. 
C6H6 treated 2 days in the cold and 1 day at room temp, with 
.omicron. -H02CC6H4C03H in 4 ml. Et20 (4.2 g. active 0/1.), filtered, 
the soln. washed with NaHC03 , dried, evapd., the crude epoxide 
(XVIII) refluxed 3 hrs. with 6 ml. MeOH and 2 ml. coned. HCl under 
N, and evapd. in vacuo on the steam bath gave 3-hydroxy-3a, 6- 
dimethylperhydro-l-benz [e] indene-5 (4) ,7(6) -dione [p-nitrobenzoate, 
m. 191-2. degree, (ale.)]. XVIII, 2.5 g. K2C03, 75 ml. MeOH, and 25 
ml. H20 refluxed 1 hr. under N, dild. with H20, extd. with Et20, the 
crude dihydroxy ketone in 10 ml. C6H6 treated at 12. degree, with 2.5 
g. Na2Cr207 in 3 0 ml. HOAc, kept overnight at room temp., poured on 
ice-KOH soln., and extd. with Et20 gave 

.DELTA. 5a (6) -3a, 6-dimethylperhydro-l-benz [e] indene-3 (2) , 5 (4) , 7 (8) - 
trione (XIX), m. 145-6 . degree . (ale). XIX (300 mg.), 25 ml. HOAc, 
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and 2 g. Zn dust heated 4 hrs . on the steam bath, filtered, dild. 
with H20, extd. with Et20, the washed and dried exts. coned., 
evaporatively distd. at 160-70 . degree . /I mm., the distillate 
chromatographed on A1203, and eluted with 1:1 petr. ether- C6H6 gave 
3a, 6-dimethylperhydro-l-benz [e] indene-3 (2) ,5(4) ,7(6) -trione, m. 
142-3 .degree . . 

lOF (Organic Chemistry: Condensed Carbocyclic Compounds) 



» f 



Langel 09/778,997 cl . 19 & related/metal borides <page 
=> d 153 1-13 cbib abs hitstr hitind 

L53 ANSWER 1 OF 13 HCA COPYRIGHT 2002 ACS 

137:97203 Refractory hard metal borides or carbides 

in powder form for manufacture of electrodes suitable for 
electrowinning cells. Boily, Sabin; Blouin, Marco (Groupe Minutia 
Inc., Can.). PCT Int. Appl . WO 2002053495 Al 20020711, 21 pp. 
DESIGNATED STATES: W: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BY, BZ, CH, CN, CO, CR, CU, CZ , DE, DK, DM, DZ, EC, EE, ES, FI, GB, 
GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, OM, 
PH, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TN, TR, TT, TZ, 
UA, UG, US, UZ, VN, YU, ZA, ZM, ZW, AM, AZ, BY, KG, KZ, MD, RU, TJ, 
TM; RW: AT, BE, BF, BJ, CF, CG, CH, CI, CM, CY, DE, DK, ES, FI, FR, 
GA, GB, GR, IE, IT, LU, MC, ML, MR, NE, NL, PT, SE, SN, TD, TG, TR. 
(English). CODEN: PIXXD2 . APPLICATION: WO 2002-CA13 20020102. 
PRIORITY: CA 2001-2330352 20010105. 

AB The refractory hard metal powder having av. particle size of 0.1-30 
.mu.m has the particles formed from nanocrystal grains contg. boride 
and or carbide alloys with: (a) transition metal, preferably Ti, Cr, 
Zr, and/or V; (b) refractory metal selected from Zr, Hf , V, Nb, Ta, 
Cr, Mo, Mn, W, and/or Co; and (c) B or C. The powder is optionally 
based on Ti boride or carbide, or Ti-Zr boride or carbide. The 
starting mixt . is typically processed by high-energy ball milling 
for the powder manuf . The refractory hard powder is suitable for 
manuf . of electrowinning electrodes by thermal-spray deposition or 
powder-preform sintering. The TiB2 powder having particle size of 
1-5 .mu.m and crystallite size .apprx.30 nm was manufd. from Ti and 
B powder mixt. by ball milling in a vibratory mill under Ar atm. 
The similar process was suitable for manuf. of Zr0.8V0.2B2 powder 
from the powder mixt. contg. Z 3.5, V 0.5, and B 1.0 g. 

IT 1333-74-0, Hydrogen, processes 

(atm. , milling of hard powders under; refractory hard 
metal boride or carbide powders suitable for 
manuf. of electrodes) 

RN 1333-74-0 HCA 

CN Hydrogen (SCI, 9CI) (CA INDEX NAME) 



H-H 

IT 1330-43-4, Disodium tetraborate 7704-98-5, 

Titanium hydride (TiH2) 12006-77-8, Cobalt boride (CoB) 
12007-08-8, Titanium boride (TiB) 12007-16-8, 
Chromium diboride 12007-23-7, Hafnium diboride 
12007-27-1, Molybdenum diboride 12007-29-3, 
Niobium diboride 12007-35-1, Tantalum diboride 
12007-37-3, Vanadium diboride 12007-97-5, 
Molybdenum boride (Mo2B5) 12007-98-6, Tungsten boride 
(W2B5) 12041-50-8, Aluminum diboride 12041-54-2, 
Aluminum boride (A1B12) 1222 8-50-1, Manganese diboride 

(milling mixts. contg., for hard powders; refractory hard 
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metal boride or carbide powders suitable for 
manuf. of electrodes) 
RN 1330-43-4 HCA 

CN Boron sodium oxide (B4Na207) (9CI) (CA INDEX NAME) 
*** STRUCTURE DIAGRAM IS NOT AVAILABLE *** 
RN 7704-98-5 HCA 

CN Titanium hydride (TiH2) (6CI, SCI, 9CI) (CA INDEX NAME) 
TiH2 



RN 12006-77-8 HCA 

CN Cobalt boride (CoB) (SCI, 7CI, SCI, 9CI) (CA INDEX NAME) 



B= Co 



RN 12007-08-8 HCA 

CN Titanium boride (TiB) (6CI, SCI, 9CI) (CA INDEX NAME) 



B=Ti 



RN 12007-16-8 HCA 

CN Chromium boride (CrB2) (SCI, 9CI) (CA INDEX NAME) 



B= Cr= B 



RN 12007-23-7 HCA 

CN Hafnium boride (HfB2) (6CI, SCI, 9CI) (CA INDEX NAME) 



B=Hf^B 



RN 12007-27-1 HCA 

CN Molybdenum boride (MoB2) (6CI, 7CI, SCI, 9CI) (CA INDEX NAME) 



B=Mo=B 



RN 12007-29-3 HCA 

CN Niobium boride (NbB2) (6CI; SCI, 9CI) (CA INDEX NAME) 



B=Nb=B 



RN 12007-35-1 HCA 

CN Tantalum boride (TaB2) (6CI, SCI, 9CI) (CA INDEX NAME) 
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RN 12007-37-3 HCA 

CN Vanadium boride (VB2) (6CI, SCI, 9CI) 



(CA INDEX NAME) 



B 



RN 12007-97-5 HCA 

CN Molybdenum boride (Mo2B5) (SCI, 9CI) (CA INDEX NAME) 
*** STRUCTURE DIAGRAM IS NOT AVAILABLE *** 
RN 12007-98-6 HCA 

CN Tungsten boride (W2B5) (6CI, SCI, 9CI) (CA INDEX NAME) 
*** STRUCTURE DIAGRAM IS NOT AVAILABLE *** 
RN 12041-50-8 HCA 

CN Aluminum boride (A1B2) (6CI, 7CI, SCI, 9CI) (CA INDEX NAME) 



B= 



^Al= 



B 



RN 12041-54-2 HCA 

CN Aluminum boride (A1B12) (6CI, 7CI , SCI, 9CI) 



(CA INDEX NAME) 



B 



Bi 



B 



B, 




B 




B 



Al 



B 



B 




B 



B 




B 



B 



RN 12228-50-1 HCA 

CN Manganese boride (MnB2) (6CI, 7CI , SCI, 9CI) (CA INDEX NAME) 



B= 



:Mn=B 



IT 



RN 
CN 



12045-63-5, Titanium diboride 

(refractory powders contg.; refractory hard metal 
boride or carbide powders suitable for manuf . of 
electrodes) 

12045-63-5 HCA 

Titanium boride (TiB2) (SCI, 9CI) (CA' INDEX NAME) 



B 

III 

Ti=B 
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IC ICM C01B031-30 
ICS C01B034-04 
CC 56-4 (Nonferrous Metals and Alloys) 

Section cross-reference (s) : 72 
IT Refractory metal compounds 

(borides, manuf . of powd. ; refractory hard metal 
boride or carbide powders suitable for manuf . of 
electrodes) 
IT Refractory metal compounds 

(carbides, powders, manuf. of; refractory hard metal 
boride or carbide powders suitable for manuf . of 
electrodes) 
IT Electrodes 

(electrowinning, powders for; refractory hard metal 
boride or carbide powders suitable for manuf. of 
electrodes) 
IT 1333-74-0, Hydrogen, processes 

7440-37-1, Argon, processes 7440-59-7, Helium, processes 
7664-41-7, Ammonia, processes 

(atm. , milling of hard powders under; refractory hard 
metal boride or carbide powders suitable for 
manuf. of electrodes) 
IT 1330-43-4, Disodium tetraborate 7704-98-5, 

Titanium hydride (TiH2) 10043-11-5, Boron nitride, uses 
10043-35-3, Boric acid, uses 10049-06-6, Titanium dichloride 
12004-78-3 12006-77-8, Cobalt boride (CoB) 
12007-08-8, Titanium boride (TiB) 12007-16-8, 
Chromium diboride 12007-23-7, Hafnium diboride 
12007-27-1, Molybdenum diboride 12007-29-3, 
Niobium diboride 12007-35-1, Tantalum diboride 
12007-37-3, Vanadium diboride 12007-97-5, 
Molybdenum boride (Mo2B5) 12007-98-6, Tungsten boride 
(W2B5) 12041-50-8, Aluminum diboride 12041-54-2, 
Aluminum boride (A1B12) 12069-32-8, Boron carbide (B4C) 
12069-85-1, Hafnium carbide (HfC) 12070-06-3, Tantalum carbide 
(TaC) 12070-12-1, Tungsten carbide (WC) 12070-14-3, Zirconium 
carbide (ZrC) 12228-50-1, Manganese diboride 13283-31-3, 
Boron trihydride, uses 

(milling mixts. contg., for hard powders; refractory hard 
metal boride or carbide powders suitable for 
manuf. of electrodes) 
IT 7439-96-5, Manganese, uses 7439-98-7, Molybdenum, uses 

7440-03-1, Niobium, uses 7440-25-7, Tantalum, uses 7440-32-6, 

Titanium, uses 7440-33-7, Tungsten, uses 7440-47-3, Chromium, 

uses 7440-48-4, Cobalt, uses 7440-58-6, Hafnium, uses 

7440-62-2, Vanadium, uses 7440-67-7, Zirconium, uses 

12045-63-5, Titanium diboride 12070-08-5, Titanium carbide 

(Tic) 60842-90-2, Titanium zirconium boride 155949-74-9, Hafnium 

titanium boride 

(refractory powders contg.; refractory hard metal 
boride or carbide powders suitable for manuf . of 
electrodes) 
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L53 ANSWER 2 OF 13 HCA COPYRIGHT 2 002 ACS 
131:294684 Hydrogenation properties of complex alkali 
metal hydrides fabricated by mechano- chemical 

synthesis. Zaluski, L. ; Zaluska, A.; Strom-Olsen, J. O. (Centre for 
the Physics of Materials and Department of Physics, McGill 
University, Montreal, QC, H3A 2T8, Can.). Journal of Alloys and 
Compounds, 290(1-2), 71-78 (English) 1999. CODEN: JALCEU. ISSN: 
0925-8388. Publisher: Elsevier Science S.A.. 

AB Mechanochem. synthesis was used to produce complex alkali 

metal aluminum hydrides. Various complex hydrides were synthesized, 
for example Li3AlH6, Na3AlH6, (Li-Na) 3A1H6 , (Li-Na-B) 3A1H6 . Complex 
alkali metal alanates fabricated by mechanochem. processes 
exhibit very good reactivity in hydriding/dehydriding reactions. 
They have excellent cyclability and cover a wide range of 
operational temps, and pressures. 

IT 7580-67-8, Lithium hydride (LiH) 7646-69-7, 
Sodixam hydride (NaH) 

(for prepn. of alkali metal alanates by mechanochem. 
reaction) 

RN 7580-67-8 HCA 

CN Lithium hydride (LiH) (7CI, 8CI, 9CI) (CA INDEX NAME) 
■LiH 

RN 7646-69-7 HCA 

CN Sodium hydride (NaH) (8CI, 9CI) (CA INDEX NAME) 
NaH 

CC 78-5 (Inorganic Chemicals and Reactions) 

Section cross-reference (s) : 52 
ST alkali metal alanate mechanochem prepn 

hydrogenation property; hydride alkali aluminum 
mechanochem prepn hydrogenation property; thermal decompn 
alkali metal alanate mechanochem prepd 
IT Alkali metal hydrides 

(alanates; hydriding/dehydriding reactions and thermal decompn. 
of alkali metal alanates prepd. by mechanochem, method) 
IT Mechanochemical reaction 

(hydriding/dehydriding reactions and thermal decompn. of 
alkali metal alanates prepd. by mechanochem, method) 
IT Hydriding 

(hydriding/dehydriding reactions of alkali metal 
alanates prepd. by mechanochem. method) 
IT Thermal decomposition 

(of alkali metal alanates prepd, by mechanochem. 
method) 

IT 7580-67-8, Lithium hydride (LiH) 7646-69-7, 
Sodixim hydride (NaH) 
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(for prepn. of alkali metal alanates by mechanochem . 
reaction) 

IT 16940-66-2, Sodium borohydride (NaBH4) 16949-15-8, Lithium 
borohydr ide ( LiBH4 ) 

(for prepn. of boron-contg. alkali metal alanates by 
mechanochem . reaction) 
IT 246017-78-7P, Aluminum lithium sodium hydride 

(AlLil.5Nal.5H6) 246017-79-8P, Aluminum lithium sodium 
boride hydride 

(mechanochem. prepn, and hydrogenation properties of) 
IT 246017-77-6P, Aluminum lithium sodium hydride 
(AlLil.3Nal.7H6) 

(mechanochem. prepn. and pressure-compn. isotherm of) 
IT 16941-14-3P, Aluminum lithium hydride (AlLi3H6) 17069-12-4P, 
Aluminum sodium hydride (AlNa3H6) 

(mechanochem. prepn., thermal decompn., and hydrogenation 
properties of) 

IT 13770-96-2, Sodium aluminum hydride (NaAlH4) 16853-85-3, Lithium 
aluminum hydride (LiAlH4) 

(thermal decompn. and mechanochem. reaction with alkali 
metal hydrides to give other alkali 
metal alanates) 

L53 ANSWER 3 OF 13 HCA COPYRIGHT 2002 ACS 
130:269321 Method of fabrication of complex alkali 

metal hydrides. Zaluska, Alicja; Zaluski, Leszek; 

Strom-Olsen, John Olaf (McGill University, Can.). PCT Int. Appl . WO 
9919250 Al 19990422, 25 pp. DESIGNATED STATES: W: AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, 
GD, GE, GH, GM, HR, HU, ID, IL, IS, JP, KE, KG, KP, KR, KZ, LC, LK, 
LR, LS, LT, LU, LV, MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, 
SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, UA, UG, US, UZ, VN, YU, ZW, 
AM, AZ, BY, KG, KZ, MD, RU, TJ, TM; RW: AT, BE, BP, BJ, CF, CG, CH, 
CI, CM, CY, DE, DK, ES, FI, FR, GA, GB, GR, IE, IT, LU, MC, ML, MR, 
NE, NL, PT, SE, SN, TD, TG. (English). CODEN: PIXXD2 . 
APPLICATION: WO 1998-CA927 19980930. PRIORITY: CA 1997-2218271 
19971010. 

AB Novel hydrides are produced by mech. alloying of at least two 
different hydrides, preferably at least one simple alkali 
metal hydride and at least one complex 
alkali metal hydride such as an 

alkali metal aluminum hydride. The method of prodn. is 
simple and can be carried out at room temp. The novel hydrides are 
useful as a source of hydrogen and have the particular advantage 
that after liberation of the hydrogen, the hydride is readily 
regenerated from the dehydrogenated hydride . 

IT 7580-67-8, Lithium hydride lih 7646-69-7, 
Sodixam hydride 12267-74-2, Lithium 
boride lib4 14332-32-2, Nickel hydride nih 

(method of synthesis of complex alkali metal 
hydrides) 

RN 7580-67-8 HCA 
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CN Lithium hydride (LiH) (7CI, SCI, 9CI) (CA INDEX NAME) 
LiH 

RN 7646-69-7 HCA 

CN Sodium hydride (NaH) (SCI, 9CI) (CA INDEX NAME) 
NaH 

RN 12267-74-2 HCA 

CN Lithium boride (LiB4) , (T-4)- (9CI) (CA INDEX NAME) 

B 

III 

B=Li=B 
B 

RN 14332-32-2 HCA 

CN Nickel hydride (NiH) (7CI, SCI, 9CI) (CA INDEX NAME) 
NiH 

IT 1333-74-0, Hydrogen, processes 

(storage; method of synthesis of complex alkali 
metal hydrides) 

RN 1333-74-0 HCA 

CN Hydrogen (SCI, 9 CI) (CA INDEX NAME) 
H-H 

IC ICM C01B006-24 
ICS C01B003-00 
CC 49-5 (Industrial Inorganic Chemicals) 

Section cross-reference (s) : 52 
ST alkali metal hydride synthesis 

hydrogen storage 
IT Absorption 

Mechanochemical reaction 

(method of synthesis of complex alkali metal 
hydrides) 
IT Alkali metal hydrides 

(method of synthesis of complex alkali metal 
hydrides) 

IT 7580-67-8, Lithium hydride lih 7646-69-7, 
Sodium hydride 12267-74-2, Lithium 

boride lib4 12615-99-5, Al4k 13770-96-2, Aluminum sodium 
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hydride alnah4 14332-32-2, Nickel hydride nih 
16853-85-3 16940-66-2, Sodium borohydride 

(method of synthesis of complex alkali metal 
hydrides) 

IT 16941-14-3P, Aluminum lithium hydride alli3h6 17069-12-4P, 
Aluminum sodixam hydride alna3h6 2223 14- 22 -9P, 
Aluminum lithium sodium boride hydride 

(AlLi0.6Nal.8B0.6H6) 222314-23-OP, Aluminum lithium sodium 
hydride (AlLil . 8Nal , 2H6) 222314-24-lP, Aluminum lithium 
sodium hydride (AlLi2NaH6) 222314-25-2P, 
Aluminum sodiiim boride hydride (AlNa2BH6) 

(method of synthesis of complex alkali metal 
hydrides) 

IT 1333-74-0, Hydrogen, processes 

(storage; method of synthesis of complex alkali 
metal hydrides) 

L53 ANSWER 4 OF 13 HCA COPYRIGHT 2002 ACS 

130:141696 Electrodes for alkaline secondary batteries and their 

manufacture. Yoshinaga, Hiroshi; Niimi, Yoshiaki; Sakai, Tetsuo 
(Fukuda Metal Foil and Powder Co., Ltd., Japan; Agency of Industrial 
Sciences and Technology) . Jpn. Kokai Tokkyo Koho JP 11007960 A2 
19990112 Heisei, 7 pp. (Japanese) . CODEN: JKXXAF. APPLICATION: JP 
1997-157132 19970613. 

AB Powd. mixt . of 100 parts powder contg. active material and 5-30 
parts scale-like Ni alloy powder is used for the electrode. The 
powd. mixts are fixed on electrode collectors and then pressurized 
for forming to give battery electrodes. Ni -metal 
hydride batteries comprising the electrodes using Ni 
hydroxide as cathode active mass and H-absorbing alloy as anode 
active mass are also claimed. Batteries with large discharge 
capacity are manufd. at low cost, 

IT 1333-74-0, Hydrogen, uses 

{-absorbing alloy, anode active material; alk. 

secondary battery electrodes comprising active material and 

scale-like Ni alloy powders and their manuf.) 

RN 1333-74-0 HCA 

CN Hydrogen (SCI, 9CI) (CA INDEX NAME) 



H-H 

IT 79330-65-7 

(scale -like powder; alk. secondary battery electrodes 
comprising active material and scale-like Ni alloy powders and 
their manuf . ) 
RN 79330-6S-7 HCA 

CN Nickel alloy, base, Ni 90, B 10 (9CI) (CA INDEX NAME) 

Component Component Component 

Percent Registry Number 
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Ni 90 7440-02-0 

B 10 7440-42-8 

IC ICM H01M004-62 

ICS C22C019-00; H01M004-24; H01M004-32; HOlMOlO-30 
CC 52-2 (Electrochemical, Radiational, and Thermal Energy Technology) 

Section cross-reference (s) : 56 
ST scale like nickel alloy electrode material; hydrogen absorbing alloy 
secondary battery cathode; anode secondary battery nickel hydroxide; 
secondary alk battery electrode 
IT Battery anodes 

Battery cathodes 
Battery electrodes 

(alk. secondary battery electrodes comprising active 
material and scale-like Ni alloy powders and their manuf . ) 
IT Alloys, uses 

(hydrogen -absorbing, anode active material; alk. 
secondary battery electrodes comprising active material and 
scale-like Ni alloy powders and their manuf.) 
IT 1333-74-0, Hydrogen, uses 

(-absorbing alloy, anode active material; alk. 
secondary battery electrodes comprising active material and 
scale-like Ni alloy powders and their manuf.) 
IT 161374-63-6 

(anode active material; alk. secondary battery 
electrodes comprising active material and scale-like Ni alloy 
powders and their manuf.) ' 
IT 12054-48-7, Nickel hydroxide 

(cathode active material; alk. secondary battery 
electrodes comprising active material and scale-like Ni alloy 
powders and their manuf.) 
IT 37186-56-4 37258-79-0 37272-70-1 79330-65-7 
220026-14-2 

(scale-like, powder; alk. secondary battery electrodes 
comprising active material and scale-like Ni alloy powders and 
their manuf . ) 

L53 ANSWER 5 OF 13 HCA COPYRIGHT 2 002 ACS 

130:66116 Kinetics of the Birch reduction. Greenfield, A.; Schindewolf, 
U. (Inst. Physikalische Chem. Elektrochem. , Univ. Karlsruhe, 
Karlsruhe, D-76131, Germany) . Berichte der Bunsen-Gesellschaf t , 
102(12), 1808-1814 (English) 1998. CODEN: BBPCAX. ISSN: 0940-483X. 
Publisher: Wiley-VCH Verlag GmbH. 

AB Because of contradictions in the literature, we reinvestigated the 
kinetics' of the Birch redn. , i.e. the hydrogenation of 
benzene and its derivs . in metal/NH3 solns . (MAS; contg. solvated 
electrons e- and metal cations M+) with ales, to yield the 
corresponding cyclohexa-1, 4-diene compds . (e.g. 2 Li + 2 MeOH + C6H6 
.dblarw. 2 MeOLi + C6H8) . The kinetics of this reaction are 
obscured since the H reaction proceeds parallel to it (2 Li + 2 MeOH 
.dblarw. 2 MeOLi + H2) . The 2 reactions differ in their 
activation energies (6.5 and 22.5 kJ/Mol resp.); and in the series 
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of the alkali metals Li, Na, and K the rate of the Birch 

redn. decreases, whereas that of the H reaction increases. However, 

in the metal concn. range around 0.01 M, both reactions have within 

the exptl. error the same reaction order with respect to the metal 

{ .apprxeq. 0 . 8) . Both are accelerated by addn. of alkali 

cations common to the dissolved alkali metal, and both are 

decelerated by addn. of alkali cation complexing 

cryptands. Thus, we conclude that the cations are involved in the 
kinetics of both reactions, probably by forming intermediate ion 
pairs or shifting pre-equil. in which solvated electrons are 
involved. The exptl. data of both reactions can be described very 
well with the rate laws .nu, (B) = kBf2 [e-] [Li + ] [CH30H] [C6H6] and 
.nu. (H) = kHf2[e-] [Li+] [CH30H] resp. (f activity coeffs. after 
Debye-Huckel) inserting the concns . of e- and Li+ as calcd. from the 
known thermodn. of LiAS. The exptl. rate consts. kB and 
kH are the products of the rate consts. of the rate detg. 
steps and the equil. consts. of the pre-equil. 

IT 1333-74-0, Hydrogen, formation (nonpreparative) 

(Birch redn. kinetics related to H2 formation reaction 
in reactions of alkali metals, ales., and benzene) 

RN 1333-74-0 HCA 

CN Hydrogen (8CI, 9CI) (CA INDEX NAME) 
H-H 

CC 22-7 (Physical Organic Chemistry) 

IT Reduction kinetics 
Reduction kinetics 

(Birch redn. kinetics; Birch redn. kinetics related to H2 
formation reaction in reactions of alkali metals, 
ales., and benzene) 

IT Birch reduction 
Birch reduction 

(kinetics; Birch redn. kinetics related to H2 formation 
reaction in reactions of alkali metals, ales., and 
benzene) 

IT 1333-74-0, Hydrogen, formation (nonpreparative) 

(Birch redn. kinetics related to H2 formation reaction 
in reactions of alkali metals, ales., and benzene) 

IT 67-56-1, Methanol, reactions 71-43-2, Benzene, reactions 

7439- 93-2, Lithium, reactions 7440-09-7, Potassium, reactions 

7440- 23-5, Sodium, reactions 

(Birch redn. kinetics related to H2 formation reaction 
in reactions of alkali metals, ales., and benzene) 
IT 31364-42-8, Cryptand 221 

(Birch redn. kinetics related to H2 formation reaction 
in reactions of alkali metals, ales., and benzene 
affected by) 
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Jainagesh A. ; Gupta, Vikas; Penumella, Srinivas (Micropyretics 
Heaters International, USA). PCT Int. Appl . WO 9606814 A2 19960307, 
96 pp. DESIGNATED STATES: W: AM, AT, AU, BB, BG, BR, BY, CA, CH, 
CN, CZ, DE, DK, EE, ES, FI, GB, GE, HU, JP, KE, KG, KP, KR, KZ, LK, 
LR, LT, LU, LV, MD, MG, MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, 
SI, SK, TJ, TT, UA, US, US; RW: AT, BE, CH, DE, DK, ES, FR, GB, GR, 
IE, IT, LU, MC, NL, PT, SE . (English). CODEN: PIXXD2 . 
APPLICATION: WO 1995-US6387 19950522. PRIORITY: US 1994-297023 
19940829; US 1994-353727 19941212; US 1995-369426 19950106; US 
1995-395576 19950228. 

AB A modular filter for gases liq. and particulate matter is disclosed; 
the filter comprises .gtoreq.2 porous ceramic or ceramic modules. A 
regenerative filter is also disclosed comprising a means for 
filtering, and a means for regenerating the means for filtering, the 
means for regenerating being integral with the filtering means. A 
method for coating articles with a conductive coating is also 
included. Devices which may be used in conjunction with both 
modular and/or regenerative filters are described. 

IT 7440-06-4, Platinum, processes 

(filtering materials manufd. by micropyretic synthesis) 

RN 7440-06-4 HCA 

CN Platinum {8CI, 9CI) (CA INDEX NAME) 



Pt 



IT 12007-16-8P, Chromium diboride 12045-63-5P, 

Titanium diboride 

(filtering materials manufd. by micropyretic synthesis) 
RN 12007-16-8 HCA 

CN Chromium boride (CrB2) (8CI, 9CI) (CA INDEX NAME) 



B= Cr^ B 



RN 12045-63-5 HCA 

CN Titanium boride (TiB2) (8CI, 9CI) (CA INDEX NAME) 



B 

Ti^B 

IT 7440-05-3, Palladium, processes 7440-44-0, Carbon, 
processes 7704-98-5, Titanium hydride 7704-99-6, 
Zirconium hydride 12007-23-7, Hafnium boride 
12655-93-5, Niobium hydride 12741-10-5, Zirconium 
boride 

(filtering materials manufd. by micropyretic synthesis) 
RN 7440-05-3 HCA 

CN Palladium (8CI, 9CI) (CA INDEX NAME) 



Langel 09/778,997 cl . 19 & related/metal borides 



Pd 



RN 7440-44-0 HCA 

CN Carbon (7CI, 8CI, 9CI) 



(CA INDEX NAME) 



RN 7704-98-5 HCA 

CN Titanium hydride (TiH2) (6CI, 8CI, 9CI) (CA INDEX NAME) 



TiH2 



RN 7704-99-6 HCA 

CN Zirconium hydride {ZrH2) (SCI, SCI, 9CI) (CA INDEX NAME) 



ZrH2 



RN 12007-23-7 HCA 

CN Hafnium boride (HfB2) (6CI, SCI, 9CI) 



(CA INDEX NAME) 



B=Hf= 



B 



RN 12655-93-5 HCA 

CN Niobium hydride (9CI) (CA INDEX NAME) 



Component 



Ratio 



Component 
Registry Number 



H 
Nb 



X 
X 



12385-13-6 
7440-03-1 



RN 12741-10-5 HCA 

CN Zirconium boride (9CI) 



(CA INDEX NAME) 



Component 



Ratio 



Component 
Registry Number 



Zr 
B 

IC 

CC 

IT 

IT 



X 
X 



7440-67-7 
7440-42-S 



ICM C04B035-65 

ICS C22C001-05; C04B038-00; FOlNOOl-02; F01N003-10; F01N003 
56-4 (Nonferrous Metals and Alloys) 
Section cross-reference (s) : 49, 57, 59 
7440-06-4, Platinum, processes 

(filtering materials manufd. by micropyretic synthesis) 
12003-81-5P 12007-16-8P, Chromium diboride 
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12045-63-5P, Titanium diboride 

(filtering materials manufd. by micropyretic synthesis) 
78-10-4, Tetraethyl orthosilicate 409-21-2, Silicon carbide, 
processes 471-34-1, Calcium carbonate, processes 555-31-7, 
Aluminum isopropoxide 1299-86-1, Aluminum carbide 1302-88-1, 
Cordierite 1302-93-8, Mullite 1303-86-2, Boron oxide, processes 
1308-38-9, Chromia, processes 1309-48-4, Magnesia, processes 
1314-13-2, Zinc oxide, processes 1314-23-4, Zirconium oxide, 
processes 1314-36-9, Yttria, processes 1318-00-9, Vermiculite 
1319-41-1, Saponite 1344-28-1, Alumina, processes 3085-30-1, 
Aluminum butoxide 7429-90-5, Aluminum, processes 7439-89-6, 
Iron, processes 7439-95-4, Magnesium, processes 7439-96-5, 
Manganese, processes 7440-02-0, Nickel, processes 7440-02-OD, 
Nickel, compds . 7440-03-1, Niobium, processes 7440-05-3, 
Palladium, processes 7440-16-6, Rhodium, processes 7440-18-8, 
Ruthenium, processes 7440-21-3, Silicon, processes 7440-22-4, 
Silver, processes 7440-25-7, Tantalum, processes 7440-32-6, 
Titanium, processes 7440-42-8, Boron, processes 7440-44-0 
, Carbon, processes 7440-50-8, Copper, processes 7440-57-5, 
Gold, processes 7440-66-6, Zinc, processes 7440-67-7, Zirconium, 
processes 7631-86-9, Silica, processes 7704-98-5, 
Titanium hydride 7704-99-6, Zirconium hydride 7782-42-5, 
Graphite, processes 10043-11-5, Boron nitride, processes 
11104-08-8, Nickel phosphide 11104-85-1, Molybdenum silicide 
11113-84-1, Ruthenium oxide 11115-87-0, Hafnium nitride 
11116-16-8, Titanium nitride 11129-37-6, Hafnium carbide 
11130-49-7, Chromium carbide 11130-73-7, Tungsten carbide 
12003-74-6 12003-75-7 12003-78-0, AlNi 12004-70-5 12004-71-6 
12007-23-7, Hafnium boride 12033-62-4, Tantalum nitride 
12033-89-5, Silicon nitride, processes 12047-27-7, Barium 
titanate, processes 12060-59-2, Strontium titanate 12069-32-8, 
Boron carbide 12069-94-2, Niobium carbide 12070-08-5, Titanium 
carbide 12070-14-3, Zirconium carbide 12136-78-6, Molybdenum 
disilicide 12173-47-6, Hectorite 12174-06-0, Nontronite 
12424-32-7, Sauconite 12626-44-7, Chromium silicide 12626-91-4, 
Molybdenum boride 12627-33-7, Titanium carbonitride 12627-41-7, 
Tungsten silicide 12648-34-9, Niobium nitride 12648-62-3, 
Ruthenium chloride 12649-91-1 12653-55-3, Chromium boride 
12653-77-9, Niobium boride 12653-85-9, Tantalum boride 
12 653-88-2, Vanadium boride 12655-93-5, Niobium hydride 
12687-87-5, Niobium carbonitride 12738-91-9, Titanium silicide 
12741-10-5, Zirconium boride 12777-94-5, Lanthanum 
chromite 13463-67-7, Titania, processes 24304-00-5, Aluminum 
nitride 25658-42-8, Zirconium nitride 37189-51-8, Zirconium 
silicide 37318-83-5, Titanium boride carbide 39336-13-5, Niobium 
silicide 39424-52-7, Tantalum carbonitride 42611-06-3 
51680-51-4, Tantalum carbide 52037-56-6, Vanadium silicide 
52953-72-7, Tantalum silicide 141589-55-1, Aluminum boron titanium 
oxide 142165-08-0, Aluminum chromium carbide oxide 150318-10-8, 
Aluminum boron titanium carbide oxide 156513-84-7, Aluminum boron 
nitrogen titanium oxide 156513-86-9, Aluminum boron carbon oxide 
156513-87-0, Aluminum molybdenum silicon oxide 156513-88-1, 
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Aluminum boron molybdenum oxide 156513-89-2, Aluminum nitrogen 
vanadium oxide 177903-13-8, Nickel titanium phosphide 
178563-37-6, Ruthenium chloride oxide 

(filtering materials manufd. by micropyretic synthesis) 

L53 ANSWER 7 OF 13 HCA COPYRIGHT 2 002 ACS 

107:142423 Contribution to the study of the entropy of MXn type metallic 
compounds. Perrault, Georges (Lab. Electrochim. Interfac, CNRS, 
Meudon Principal, 92195, Fr.). Bulletin de la Societe Chimique de 
France (3), 417-23 (French) 1987. CODEN: BSCFAS. ISSN: 0037-8968. 

AB Entropy data anal . for MXn type metal compds . shows regular 

variations according to the values of either at. wt . or radius in 
ionic crystal of elements M and X, and allows detn. of the values of 
the thermodynamical functions for some of those compds., specially 
hydrogenated compds. of Al, Be, and Ga. Entropy data anal, 
for MXn type metal compds. shows regular variations according to the 
values of either at. wt. or radius in ionic crystal of elements M 
and X, and allows detn, of the values of the thermodn. functions for 
some of those compds., specially hydrogenated compds, of 
Al, Be, and Ga. 

IT 12228-40-9 13572-93-5, Gallium hydride (GaH3) 
110484-8'6-l 110484-87-2 



RN 12228-40-9 HCA 

CN Beryllium boride (BeB2) (6CI, 7CI, 8CI, 9CI) (CA INDEX NAME) 



B=Be=B 



RN 13572-93-5 HCA 

CN Gallium hydride (GaH3) (6CI, 7CI, SCI, 9CI) (CA INDEX NAME) 



(entropy of) 



GaH3 



RN 
CN 



110484-86-1 HCA 

Aluminum boride (A1B3) (6CI, 9CI) 



(CA INDEX NAME) 



B 



III 



B= Al 



B 



RN 110484-87-2 HCA 

CN Gallium hydride (GaD3) (9CI) (CA INDEX NAME) 



D 



D- Ga- D 



IT 7784-21-6 7787-52-2 
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(heat of formation, entropy and free energy of) 
RN 7784-21-6 HCA 

CN Aluminum hydride {A1H3) (6CI, SCI, 9CI) (CA INDEX NAME) 
AIH3 

RN 7787-52-2 HCA 

CN Beryllium hydride (BeH2) (6CI, 7CI, SCI, 9CI) (CA INDEX NAME) 



BeH2 

CC 69-2 (Thermodynamics, Thermochemistry, and Thermal Properties) 
IT Alkali metal halides, properties 
Alkali metal hydrides 
Alkali metal hydroxides 
Alkali metal oxides 
Alkaline earth halides 
Alkaline earth oxides 
Group IIIA element halides 
Inorganic compounds 
(entropy of) 

IT 7784-23-8, Aluminum iodide 12228-40-9 13517-10-7, 
Triiodoborane 13572-93-5, Gallium hydride (GaH3) 
13814-49-8, Beryllium monobromide 13966-78-4 110484-86-1 
110484-87-2 

(entropy of) 
IT 7784-21-6 7787-52-2 

(heat of formation, entropy and free energy of) 
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98:134060 Evaluation of the collision stopping power of elements and 

compounds for electrons and positrons. Seltzer, Stephen M.; Berger, 
Martin J. (Cent. Radiat . Res., Natl. Bur. Stand., Washington, DC, 
20234, USA). Int. J. Appl . Radiat. Isot., 33(11), 1189-218 
(English) 1982. CODEN: IJARAY. ISSN: 0020-70SX. 

AB Tables are given of material properties needed for the evaluation of 
the collision stopping power for e and e+ according to the Bethe 
theory. The key quantity is the mean excitation energy of the 
medium, which was derived for many materials by a crit . anal, of 
exptl. data. Also given are the d. -effect parameters. The material 
properties are given for the elements and for 180 compds . and 
mixts,, and the rules are described by which they could be obtained 
for other materials. Tables are also given of auxiliary quantities 
which depend only on the kinetic energy of the incident e. These, 
together with the main tables, make possible the quick-and-easy 
evaluation of the collision stopping power. 

IT 7580-67-8 12006-84-7 12007-60-2 
12007-62-4 

(mean excitation energies for, for electron and positron stopping 
power calcns . ) 
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RN 7580-67-8 HCA 

CN Lithium hydride (LiH) (7CI, SCI, 9CI) (CA INDEX NAME) 
LiH 



RN 12006-84-7 HCA 

CN Iron boride (FeB) (6CI, 8CI, 9CI) (CA INDEX NAME) 



B=Fe 



RN 12007-60-2 HCA 

CN Boron lithium oxide (B4Li207) (9CI) 



(CA INDEX NAME) 



Component 



Ratio 



0 
B 
Li 



7 
4 
2 



Component 
Registry Number 

17778-80-2 
7440-42-8 
7439-93-2 



RN 12007-62-4 HCA 

CN Boron magnesium oxide (B4Mg07) (9CI) 



(CA INDEX NAME) 



Component 



O 
B 

Mg 
IT 



RN 
CN 



Ratio 



Component 
Registry Number 



7 
4 
1 



17778-80-2 
7440-42-8 
7439-95-4 



1333-74-0, properties 7440-05-3, properties 
7440-06-4, properties 7440-44-0, properties 

(mean excitation energy of, for electron and positron collisional 

stopping calcns . ) 
1333-74-0 HCA 

Hydrogen (8CI, 9CI) (CA INDEX NAME) 



H-H 

RN 7440-05-3 HCA 

CN Palladium (SCI, 9CI) (CA INDEX NAME) 



Pd 



RN 7440-06-4 HCA 

CN Platinum (SCI, 9CI) (CA INDEX NAME) 
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Pt 



RN 7440-44-0 HCA 

CN Carbon (7CI, 8CI, 9CI) 



(CA INDEX NAME) 



CC 
IT 



IT 



71-9 (Nuclear Technology) 

50-99-7, properties ' 56-23-5, properties 



56-81-5, properties 
62-53-3 , properties 

67- 64-1, properties 

68- 12-2 , properties 
71-43-2, properties 
properties 
properties 



56-85-9 , properties 
64-17-5, properties 
67-66-3 , properties 
71-23-8, properties 
73 -24 - 5 , properties 
74 -84-0 , properties 
74 -98-6 , properties 



75-72-9 91-20-3, properties 95-50-1 



56-41-7, properties 
6 0-29-7, propert ies 
67-56-1, properties 
67-68-5, properties 
71-36-3 , properties 
73-40-5 74-82-8, 

74- 85-1, properties 74-86-2, 

75- 61-6 75-63-8 75-71-8 
95-3, properties 



98- 



106-97-8 , properties 

109- 66-0, properties 

110- 86-1, properties 
properties 
properties 



124-38-9 , properties 
546-93-0 554-13-2 



13 03-86-2, properties 
1306-25-8, properties 
properties 1317-36-8 , 
1345-25-1, properties 
7637-03-8 



properties 
properties 
7783-40-6 
7787-32-8 
properties 

9002- 84-0 

9003- 07-0 

9004- 36-8 
9022-52-0 



7727-43-7 
7783-90-6, properties 
7789-17-5 

7790-75-2 

9002- 85-1 

9003- 20-7 

9004- 57-3 
10024-97-2, 



107-06-2, properties 108-90-7, properties 

110- 54-3, properties 110-82-7, properties 

111- 44-4 111-65-9, properties 120-12-7, 
142-82-5, properties 471-34-1, 

13 03-00-0, properties 
1304-56-9 1305-78-8, properties 
1309-37-1, properties 1309-48-4, 
properties 1344-28-1, properties 
2314-97-8 7580-67-8 7631-86-9, 
7664-41-7, properties 7681-11-0, 
7774-29-0 7778-18-9 
7783-96-2 
7789-24-4, properties 
9002-81-7 

9002- 88-4 

9003- 53-6 
9008-66-6 

10045-89-3 



7790-85-4 

9002- 86-2 

9003- 39-8 

9004- 70-0 
properties 



7782-89-0 
7785-23-1 
7789-75-5, 

9002-83-9 
9002-89-5 
9004-35-7 
9011-14-7 
10377-51-2 



12006-84-7 12007-60-2 12007-62-4 



12057-24-8. 
properties 
13400-13-0 
25014-41-9 
25038-59-9. 



properties 
12233-56-6 
13875-40-6 
25035-04-5 
properties 



12059-95-9 
12339-07-0 
24936-68-3, 
25036-53-7 



12069-32-8 
13397-24-5, 
properties 
25038-54-4, 



12031-43-5 
12136-45-7. 
properties 
24937-79-9 
properties 
85189-07-7 

(mean excitation energies for, for electron and positron stopping 
power calcns . ) 



32131-17-2, properties 



1333-74-0, properties 
properties 7429-92-7. 
7439-89-6, properties 
properties 7439-92-1. 
743 9-94-3 , properties 



7429-90-5, properties 7429-91-6, 

properties 7439-88-5, properties 

7439-90-9, properties 7439-91-0, 

7439-93-2 , properties 

proper t ies 7439-96-5, 



properties 
7439-95-4, 
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properties 7439-97-6, properties 7439-98-7, 

7439- 99-8, properties 7440-00-8, properties 
properties 7440-02-0, properties 7440-03-1, 

7440- 04-2, properties 7440-05-3, properties 
7440-06-4, properties 7440-07-5, properties 
properties 7440-09-7, properties 7440-10-0, 



properties 
7440-01-9, 
properties 



7440-12-2 , properties 
properties 7440-15-5, 
properties 

7440-20-2, 
properties 
7440-25-7, 
7440-27-9, properties 
properties 7440-30-4, 
7440-32-6 , properties 
properties 7440-35-9, 
properties 

7440-40-6, 
properties 

7440-45-1, 
properties 
7440-51-9, 
744 0-53-1, properties 
properties 7440-56-4, 
properties 

7440-61-1, 
properties 

7440-66-6, 
properties 

7440-71-3, 
properties 

7704-34-9, 
properties 

7782-44-7, 
properties 



7440-17-7, 
properties 
7440-22-4, 
properties 



7440-37-1, 
properties 
7440-42-8, 
properties 
7440-47-3, 
properties 



7440-58-6, 
properties 
7440-63-3, 
properties 
7440-68-8, 
properties 
7440-73-5, 
properties 
7726-95-6, 
properties 
7782-50-5, 



7440-13-3, 
properties 
7440-18-8, 
properties 
7440-23-5, 
properties 
7440-28-0, 
properties 
7440-33-7, 
properties 



7440-43-9, 
properties 
7440-48-4, 
properties 
7440-54-2, 
properties 
7440-59-7, 
properties 
7440-64-4, 
properties 



7440-74-6, 
properties 
7727-37-9, 
properties 
10043-92-2, 



7440-08-6, 
properties 
7440-14-4, 
properties 
7440-19-9, 
properties 
7440-24-6, 
properties 
7440-29-1, 
properties 
7440-34-8, 
properties 
7440-39-3, 
properties 



properties 

7440-16-6, 
properties 

7440-21-3, 
properties 

7440-26-8, 
properties 

7440-31-5, 
properties 
7440-36-0, 
7440-3 8-2 , properties 
properties 7440-41-7, 

properties 7440-44-0 , 

7440-46-2, properties 
properties 

7440-52-0, 
properties 

7440-57-5, 
properties 

7440-62-2, 
properties 
7440-67-7, 
744 0-69-9, properties 
properties 7440-72-4, 
properties 

7723-14-0, 
properties 
7782-49-2, 
properties 



7440-50-8, 
properties 
7440-55-3, 
properties 
7440-60-0, 
properties 
7440-65-5, 
properties 
7440-70-2, 
properties 
7553-56-2, 
properties 
7782-41-4, 
properties 
13494-80-9, 



properties 

(mean excitation energy of, for electron and positron collisional 
stopping calcns . ) 
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94:184200 Types of phase diagrams and diagrams of composition versus TK 
of binary niobium systems. Savitskii, E. M.; Efimov, Yu. V. ; 
Frolova, T. M. (Inst. Metall. im. Baikova, Moscow, USSR), Deposited 
Doc, VINITI 628, 30 pp. Avail. VINITI (Russian) 1980. 

AB On the basis of literature data and the authors' studies of the 
structure of state diagrams of binary systems of Nb with other 
elements of the periodic system, the change of the superconducting 
transition temp, in the binary systems and correlation with the 
structure of the state diagrams of the corresponding systems were 
systematically examd. 

IT 12007-29-3 12045-19-1 12045-55-5 
12045-89-5 13981-86-7 13981-96-9 
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(supercond. of) 
RN 12007-29-3 HCA 

CN Niobium boride (NbB2) (6CI, SCI, 9CI) 



(CA INDEX NAME) 



B=Nb= 



B 



RN 12045-19-1 HCA 

CN Niobium boride (NbB) (6CI, SCI, 9CI) (CA INDEX NAME) 
B=Nb 



RN 12045-55-5 HCA 

CN Niobium boride (Nb3B2) (6CI, 7CI, SCI, 9CI) 



(CA INDEX NAME) 



Component 



Ratio 



Component 
Registry Number 



B 

Nb 



2 
3 



7440-42-8 
7440-03-1 



RN 12045-89-5 HCA 

CN Niobium boride (Nb3B4) (SCI, 9CI) 



Component 



Ratio 



(CA INDEX NAME) 

Component 
Registry Number 



B 

Nb 



4 
3 



7440-42-8 
7440-03-1 



RN 13981-86-7 HCA 

CN Niobium hydride (NbH) (7CI, SCI, 9CI) (CA INDEX NAME) 



NbH 



RN 13981-96-9 HCA 

CN Niobium hydride (NbH2) (6CI, 7CI, SCI, 9CI) 



(CA INDEX NAME) 



NbH2 



IT 



RN 
CN 



1333-74-0, properties 7440-05-3, properties 
7440-06-4, properties 7440-44-0, properties 

(system, niobium-, supercond. in) 
1333-74-0 HCA 

Hydrogen (SCI, 9CI) (CA INDEX NAME) 



H-H 
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RN 
CN 



7440-05-3 
Palladium 



HCA 
(SCI, 



9 CI) (CA INDEX NAME) 



Pd 



RN 7440-06-4 HCA 

CN Platinum (SCI, 9CI) 



(CA INDEX NAME) 



Pt 



RN 7440-44-0 HCA 
CN Carbon (7CI, SCI, 



9CI) (CA INDEX NAME) 



CC 
IT 
IT 



IT 



76-8 (Electric Phenomena) 
Section cross-reference (s) : 68 
Alkali metals, properties 

(systems, niobium-, supercond, in) 

12003-75-7 12004-70-5 12005-98-0 12006-25 

12007-29-3 12009-98-2 12010-05-8 12010-12 

12010-34-3 12010-52-5 12011-99-3 12024-05 

12024-35-0 12025-22-8 12025-53-5 12030-07 

6 12030-73-8 1203 

12034-71-8 12034-74 

12034-78-5 12034-80-9 12034-81 

12034-85-4 12034-86-5 12034-90 

12034- 97-8 12034-99-0 12035-01 

12035- 04-0 12035-05-1 12035-06 



iridium-excess 12030-47- 
12034-59-2 12034-70-7 



12034-77-4 
12034-84-3 

12034- 96-7 

12035- 03-9 
12035-12-0 
12045-89-5 
12059-83-5 
12160-83-7 
12306-30-8 
12594-34-2 
24621-21-4 
77138-90-0 
7713S-95-5 

(supercond 



12045-19-1 12045-55-5 



12059 
12060 
12163 
12306 
12594 
53237 
77138 
77138 
of) 



■56-2 
■34-3 
■98-3 
■31-9 
■35-3 
■27-7 
■91-1 
■96-6 



12059-72-2 
12069-94-2 
12164-38-4 
12378-57-3 
13981-86-7 
53664-55 



12059-74- 
12136-97- 
12164-59- 
12380-75- 
13981-96-9 
4 66103-88- 



77138-92- 
77138-97- 



77138-93- 
77138-98 



1333-74-0, 

properties 
7439-91-0, 
properties 

7439- 97-6, 
properties 

7440- 05-3, 
7440-10-0, 
properties 
7440-20-2, 



7429-90-5, 
properties 
7439-92-1, 
properties 
7439-98-7, 
properties 
properties 7440-06-4, properties 
properties 7440-15-5, properties 

7440-18-8, properties 7440-19-9, 
properties 7440-21-3, properties 



properties 

7439-88-5, 
properties 

7439- 95-4, 
properties 

7440- 02-0, 



properties 

7439-89-6, 
properties 

7439- 96-5, 
properties 

7440- 04-2, 



-6 12006-56-3 
-7 

-4 12024-30-5 

-8 12030-46-5D, 
3-43-1 12034-57-0 

-1 12034-75-2 

-0 12034-83-2 

-1 12034-94-5 

-7 12035-02-8 

-2 12035-11-9 

-4 

■9 12160-73-5 

■9 12201-63-7 

■5 12507-60-7 

-6 77138-89-7 
-3 77138-94-4 
-8 77138-99-9 

7429-91-6, 
properties 

7439- 94-3, 
properties 

7440- 00-8, 
properties 

7440-16-6, 
properties 
7440-22-4, 
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properties 
7440-28-0, 
properties 
7440-36-0, 
properties 
7440-44-0, 
properties 
7440-52-0, 
properties 
7440-58-6, 
properties 
7440-66-6, 
properties 
7727-37-9, 
(system, 



7440-25- 
properties 
■7440-32- 
properties 

7440-42- 
properties 

7440-48- 
properties 

7440-56- 
properties 

7440-62- 
properties 

7440-74- 
properties 
niobium- , 



, propert 

7440-29 
, propert 

7440-38 
, propert 

7440-45 
, propert 

7440-54 
, propert 

7440-60 
, propert 

7440-67 
, propert 

7782-44 
supercond 



ies 7440-26-8, 
-1, properties 
ies 7440-33-7, 
-2, properties 
ies 7440-43-9, 
-1, properties 
ies 7440-50-8, 
-2, properties 
ies 7440-57-5, 
-0, properties 
ies 7440-65-5, 
-7, properties 
ies 7723-14-0, 
-7, properties 
in) 



properties 
7440-31-5, 
properties 
7440-41-7, 
properties 
7440-47-3, 
properties 
7440-55-3, 
properties 
7440-61-1, 
properties 
7440-69-9, 
properties 
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94:148970 Types of phase diagrams and TK composition diagrams of 

vanadium binary systems. Savitskii, E. M, ; Efimov, Yu. V.; Frolova, 



AB 



IT 



RN 
CN 



T. M, (Inst. Metall. im. Baikova, Moscow, USSR). 
VINITI 1978, 34 pp. Avail. VINITI (Russian) 1979 
State diagrams of V binary systems are presented, 
established with superconducting crit. temps. 
12007-37-3 12045-27-1 12229-17-3 
12271-98-6 12421-53-3 12529-84-9 
13966-93-3 

(supercond. of) 
12007-37-3 HCA 

Vanadium boride (VB2) (6CI, 8CI, 9CI) (CA INDEX NAME) 



Deposited Doc, 



Correlations are 



RN 12045-27-1 HCA 

CN Vanadium boride (VB) (6CI, 7CI, 8CI, 9CI) 



(CA INDEX NAME) 



B^ 



: V 



RN 12229-17-3 HCA 

CN Vanadium boride (V2B5) (8CI, 9CI) (CA INDEX NAME) 



Component 



Ratio 



Component 
Registry Number 



V 
B 



2 
5 



7440-62-2 
7440-42-8 



RN 12271-98-6 HCA 

CN Vanadium boride (V3B4) (6CI, 8CI, 9CI) 



Component 



Ratio 



(CA INDEX NAME) 
Component 
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V 
B 



3 
4 



7440-62-2 
7440-42-8 



RN 12421-53-3 HCA 

CN Vanadium boride (V3B2) (6CI, 7CI, 8CI, 9CI) 



(CA INDEX NAME) 



Component 



Ratio 



Component 
Registry Number 



V 
B 



3 
2 



7440-62-2 
7440-42-8 



RN 12529-84-9 HCA 

CN Vanadium hydride (V2H) (7CI, 9CI) (CA INDEX NAME) 



Component 



Ratio 



Component 
Registry Number 



H 
V 



1 
2 



12385-13-6 
7440-62-2 



RN 13966-93-3 HCA 

CN Vanadium hydride (VH) {7CI, 8CI, 9CI) (CA INDEX NAME) 



VH 



IT 7440-05-3, properties 7440-06-4, properties 
7440-44-0, properties 

(systems, vanadium-, supercond. in) 
RN 7440-05-3 HCA 

CN Palladium (SCI, 9CI) (CA INDEX NAME) 



Pd 



RN 7440-06-4 HCA 

CN Platinum (8CI, 9CI) (CA INDEX NAME) 



Pt 

RN 7440-44-0 HCA 

CN Carbon (7CI, SCI, 9CI) (CA INDEX NAME) 
C 



CC 76-8 (Electric Phenomena) 

Section cross-reference (s) : 75 
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IT 



1314-34-7 
12004-01-2 



1314-6 
12004 



12006-38-1 12007-3 



IT 



12024-15-6 
12029-31-1 
12037-97-7 
12039-76-8 



12024 
12033 
12038 
12039 



12044-34-7 12045-2 



12066-53-4 12067 

12140-99-7 12141 

12166-02-8 12166 

12186-85-5 12186 

12210-74-1 12211 

12256-58-5 12260 

12285-06-2 12299 

12384-86-0 12400 

12504-34-6 12504 

12632-07-4 12742 

24646-85-3 29888 

39380-34-2 39400 

59817-81-1 60688 

66104-06-1 66703 

76797-71-2 76797 

77137-27-0 77137 
(supercond. of) 



2-1, properties 
-80-7 12005-42 
7-3 12012-17-8 
-48-5 12024-49 
-70-4 12035-70 
-01-6 12038-33 
-87-1 12040-03 
7-1 12059-26-6 
68-4 12067-91 
05-8 12142-05 

27- 7 12166-38 
91-3 12187-00 
23-3 12229-17-3 
13-8 12268-75 
51-3 12306-37 
16-7 12421-53-3 
48-2 12504-55 
97-1, propertie 
22-0 35515-91 
67-4 39400-69 
51-9 60840-65 
67-1 67351-12 
72-3 76797-73 

28- 1 



131 



12 

-6 
-0 
-4 
-8 

12 

-3 
-1 
-0 
-7 

12 
-6 12 

-5 

12 
-1 12 
s 1 
-4 
-6 
-5 
-6 
-4 



5-03-3 
12005- 
017-16 
12024- 
12035- 
12038- 
12040- 
066-43 
12070- 
12142- 
12166- 
12187- 
233-15 
271-98 
12306- 
503-47 
529-84 
2786-8 
37195- 
39416- 
60921- 
76797- 
76797- 



110 

49- 1 
-2 

50- 9 
98-2 

37- 8 
28-7 
-2 

10-9 

06-2 

62-0 

05-2 

-7 

-6 

38- 6 
-8 
-9 

2-2 13 

71-4 

94-9 

68- 8 

69- 8 
74-5 



75-06-2 
12006-11-0 

12025-41-1 

12037- 77-3 

12038- 43-6 
12040-30-1 

12134-06-4 
12143-78-1 
12185-49-8 
12196-66-6 



12351-84-7 



966-93-3 

37382-11-9 
58049-11-9 
62997-22-2 
76797-70-1 
76797-75-6 



1333-74-0, 
properties 
7439-91-0, 
properties 

7439- 96-5, 
properties 

7440- 03-1, 
properties 7440-06 
7440-09-7, propert 
properties 7440- 
7440-18-8, propert 
properties 7440- 
7440-23-5, 
properties 



ies 7429-90-5, 
88-5, properties 
7439-92-1, 
properties 
7439-97-6, 



les 

94-3, 

ies 



propert 
7440- 

7440-30-4, propert 
properties 744 0- 
7440-38-2, propert 
properties 7440- 
7440-45-1, 
properties 
7440-52-0, propert 
properties 7440- 
7440-58-6, 
properties 
7440-67-7, propert 
properties 7440- 
7723-14-0, 



propert 
7439- 
propert 
7439- 
propert 

7440-00-8, properties 
properties 7440-04-2, 
-4, properties 
ies 7440-10-0, 
16-6, properties 
ies 7440-19-9, 
21-3, properties 
ies 7440-25-7, 
27-9, properties 
ies 7440-31-5, 
33-7, properties 
ies 7440-41-7, 
43-9, properties 
ies 7440-46-2, 
48-4, properties 
ies 7440-54-2, 
56-4, properties 
ies 7440-60-0, 
65-5, properties 
ies 7440-69-9, 
74-6, properties 
ies 7727-37-9, 



propert 
7440- 



propert 
7440- 



propert 



properties 7429-91-6, 

7439-89-6, properties 

properties 7439-93-2, 

7439- 95-4, properties 
properties 7439-98-7, 

7440- 02-0, properties 
properties 7440-05-3, 
7440-07-5, properties 
properties 7440-15-5, 

7440-17-7, properties 

properties 7440-20-2, 

7440-22-4, properties 

properties 7440-26-8, 

7440-29-1, properties 

properties 7440-32-6, 

7440-36-0, properties 

properties 7440-42-8, 
7440-44-0, properties 

properties 7440-47-3, 

7440-50-8, properties 

properties 7440-55-3, 

7440-57-5, properties 

properties 7440-61-1, 

7440-66-6, properties 

properties 7440-70-2, 

7704-34-9, properties 

properties 7782-44-7, 



i 
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properties 7782-49-2, properties 

(systems, vanadium-, supercond. in) 
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85:83876 Approximation coefficients of the thermodynamic potential for 
substances formed by aluminum, boron, carbon, calcium, chlorine, 
copper, fluorine, hydrogen, potassium, lithium, magnesium, nitrogen, 
sodium, oxygen, phosphorus, sulfur, silicon, and titanium atoms in a 
temperature range up to 6000 K. Rozhdestvenskii, I. B.; Gutov, V. 
N.; Zhigul ' skaya, N. A. (USSR). Sb. Tr. - Glavniiproekt Energ. 
Inst., 7, 88-121 (Russian) 1973. CODEN: STGIDG. 

AB By using published thermodn. data (handbooks, thermochem. tables) 
the approxn. coeffs. for calcg. free energy function (F-H)/T are 
given for >1000 compds. (consisting of the 18 title elements) in 
solid, liq. , and gaseous states were computer calcd. The enthalpies 
of the compds. are listed also. 

IT 1310-58-3, properties 1310-65-2 1310-73-2 
, properties 1330-43-4 1332-77-0 
1333-74-0, properties 7580-67-8 7646-69-7 
7693-26-7 7693-27-8 7704-98-5 
12007-08-8 12007-25-9 12007-40-8 
12007-41-9 12007-42-0 12007-60-2 
12007-74-8 12008-39-8 12008-40-1 
12045-63-5 13967-22-1 14332-53-7 
(thermodn. of) 

RN 1310-58-3 HCA 

CN Potassium hydroxide (K(OH)) (9CI) (CA INDEX NAME) 



K-OH 



RN 1310-65-2 HCA 

CN' Lithium hydroxide (Li (OH) ) (9CI) (CA INDEX NAME) 
Li- OH 



RN 1310-73-2 HCA 

CN Sodium hydroxide (Na (OH) ) (9CI) (CA INDEX NAME) 



Na— OH 



RN 1330-43-4 HCA 

CN Boron sodium oxide (B4Na207) (9CI) (CA INDEX NAME) 
*** STRUCTURE DIAGRAM IS NOT AVAILABLE *** 
RN 1332-77-0 HCA 

CN Boron potassium oxide (B4K207) (9CI) (CA INDEX NAME) 
*** STRUCTURE DIAGRAM IS NOT AVAILABLE *** 
RN 1333-74-0 HCA 

CN Hydrogen (SCI, 9CI) (CA INDEX NAME) 
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H-H 

RN 7580-67-8 HCA 

CN Lithium hydride (LiH) (7CI, 8CI, 9CI) (CA INDEX NAME) 
LiH 

RN 7646-69-7 HCA 

CN Sodium hydride (NaH) {8CI, 9CI) (CA INDEX NAME) 
NaH 

RN 7693-26-7 HCA 

CN Potassium hydride (KH) (9CI) (CA INDEX NAME) 



RN 7693-27-8 HCA 

CN Magnesium hydride (MgH2) (7CI, SCI, 9CI) (CA INDEX NAME) 



MgH2 



RN 7704-98-5 HCA 

CN Titanium hydride (TiH2) (6CI, SCI, 9CI) (CA INDEX NAME) 



TiH2 



RN 12007-08-8 HCA 

CN Titanium boride (TiB) {6CI, SCI, 9CI) (CA INDEX NAME) 



B=Ti 



RN 12007-25-9 HCA 

CN Magnesium boride (MgB2) (6CI, 7CI , SCI, 9CI) (CA INDEX NAME) 



B= Mg^ B 



RN 12007-40-8 HCA 

CN Boron potassium oxide (B3K05) (9CI) (CA INDEX NAME) 



KH 



Component 



Ratio 



Component 
Registry Number 



0 



5 



17778-80-2 
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B 
K 



3 
1 



7440-42-8 
7440-09-7 



RN 12007-41-9 HCA 

CN Boron lithium oxide (B3Li05) (9CI] 



Component 



Ratio 



(CA INDEX NAME) 

Component 
Registry Number 



O 
B 
Li 



5 
3 
1 



17778-80-2 
7440-42-8 
7439-93-2 



RN 12007-42-0 HCA 

CN Boron sodium oxide (B3Na05) (9CI) 



Component 



Ratio 



(CA INDEX NAME) 

Component 
Registry Number 



O 
B 

Na 



5 
3 
1 



17778-80-2 
7440-42-8 
7440-23-5 



RN 12007-60-2 HCA 

CN Boron lithium oxide (B4Li207) (9CI) 



Component 



Ratio 



(CA INDEX NAME) 



Component 
Registry Number 



0 
B 

Li 



7 
4 
2 



17778-80-2 
7440-42-8 
7439-93-2 



RN 12007-74-8 HCA 

CN Magnesium boride (MgB4) {7CI, 9CI) (CA INDEX NAME) 



B 

II 

B=Mi 

II 
B 



f 



:b 



RN 12008-39-8 HCA 

CN Boron potassium oxide (B8K2013) (9CI) (CA INDEX NAME) 



Component 



Ratio 



Component 
Registry Number 



O 
B 
K 



13 

8 

2 



17778-80-2 
7440-42-8 
7440-09-7 
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RN 12008-40-1 HCA 

CN Boron lithium oxide (B8Li2013) (9CI) 



(CA INDEX NAME) 



Component 



0 
B 

Li 



Ratio Component 

Registry Number 

13 17778-80-2 
8 7440-42-8 
2 7439-93-2 



RN 12045-63-5 HCA 

CN Titanium boride (TiB2) (SCI, 9CI) 



(CA INDEX NAME) 



B 

III 

TiE 



B 



RN 13967-22-1 HCA 

CN Aluminum hydride (AlH) (6CI, 7CI, 8CI, 9CI) 



(CA INDEX NAME) 



AlH 



RN 14332-53-7 HCA 

CN Magnesium hydride (MgH) (7CI, 8CI, 9CI) 



(CA INDEX NAME) 



MgH 

CC 
IT 



69-2 (Thermodynamics, Thermochemistry, and Thermal Properties) 
50-00-0, properties 56-23-5, properties 57-12-5 67-66-3, 
properties 67-72-1 74-82-8, properties 74-85-1, properties 

74- 86-2, properties 74-87-3 74-90-8 75-01-4, properties 

75- 02-5 75-07-0, properties 75-09-2 75-10-5 75-15-0, 
properties 75-44-5 75-45-6 75-46-7 75-69-4 75-71-8 
75-72-9 75-73-0 75-79-6 76-16-4 79-01-6 79-38-9 



116-14-3, properties 
151-50-8 289-56-5 



353-85-5 

properties 

504-64-3 

593-70-4 

1071-98-3 



124-38-9, properties 
302-01-2, properties 
359-29-5 373-74-0 

460-19-5 463-58-1 
554-13-2 584-08-7 
630-08-0, properties 675-43-4 

1299-86-1 1302-42-7 
properties 1309-42-8 



359-11-5 

420-05-3 
546-93-0 



127-18-4 
353-49-1 
373-91-1 

497-19-8 
593-53-3 
689-99-6 
1303-86-2, properties 
1309-48-4, properties 



143-33-9 
353-50-4 
409-21-2, 

properties 
593-63-5 
1070-75-3 



1305-78-8. ^ ^ 

1310-58-3, properties 1310-65-2 1310-73-2 

, properties 1313-59-3 1313-60-6 1313-82-2 1314-85-8 

1317-38-0, properties 1317-39-1, properties 1320-41-8 
1330-43-4 1332-77-0 1333-74-0, 

properties 1344-28-1, properties 1344-54-3 1493-02-3 

1495-50-7 1605-72-7 1871-24-5 2074-87-5 2108-20-5 
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2122-48-7 
2465-56-7 
2699-79-8 
3315-37-5 
3889-75-6 
6829-52-3 
properties 



2154-59-8 
2551-62-4 
2713-09-9 
3352-57-6 
3889-76-7 
6834-92-0 
7439-95-4 



2404-52-6 
2696-92-6 
3170-83-0 
3744-29-4 
6569-51-3 
7439-93-2, 



7440-21-3, properties 
properties 7440-42-8 
7440-50-8, properties 
properties 7446-11-9 
7447-39-4, properties 
properties 7487-88-9 
7572-29-4 7580-67-8 
properties 7637-07-2 
properties 7647-14-5 
7664-39-3, properties 
properties 7681-49-4 



7693-27-8 
7704-98-5 

properties 
7732-18-5 



7697-37-2, 
7705-07-9, 
7723-14-0 
7757-82-6, 



7758-98-7, properties 
7782-41-4, properties 



2229-07-4 2264-21-3 
2597-44-6 2670-13-5 
2944-05-0 3170-80-7 
3618-05-1 3744-07-8 
3982-91-0 4109-96-0 
7429-90-5, properties 

, properties 7440-09-7, properties 

7440-23-5, properties 7440-32-6, 

, properties 7440-44-0, properties 

7440-70-2, properties 7446-09-5, 

, properties 7446-70-0, properties 

7447-40-7, properties 7447-41-8, 

, properties 7550-45-0, properties 
7601-89-0 7616-94-6 7631-86-9, 
, properties 7646-69-7 7647-01-0, 

, properties 7664-38-2, properties 

7664-41-7, properties 7664-93-9, 
, properties 7693-26-7 
properties 7704-34-9, properties 

7719-12-2 7722-84-1, 

7727-37-9, properties 

7757-87-1 7758-89-6 
7778-66-7 



properties 
properties 

properties 
7775-19-1 



properties 
7783-41-7 
7783-61-1 
properties 

7789- 25-5 

7790- 89-8 

7791- 21-1 
10024-97-2, 
10026-13-8 
10043-11-5 
10049-04-4 



7782-77-6 
7783-42-8 
7783-63-3 

7789-19-7 

7789- 26-6 

7790- 91-2 
7803-51-2 
properties 

10028-15-6, 
10043-35-3, 
10049-06-6 



7782-44-7, properties 
7783-06-4, properties 



7783- 55-3 

7784- 18-1 
7789-24-4, 



7783- 54-2 

7784- 16-9 
7789-23-3 

7789- 29-9 

7790- 92-3 

7803-62-5, properties 



7778-74-7 

7782- 50-5, 
7783-40-6 

7783- 60-0 
7786-30-3, 
properties 



7789- 75-5, properties 

7790- 98-9 7791-03-9 



10025-78-2 
properties 
properties 
10097-28-6 



10022-50-1 
10025-87-3 10026-04-7 
10034-94-3 10036-47-2 
10043-52-4, properties 



10102-03-1 



10102-43-9, properties 
10325-39-0 10544-50- 



11062-77-4 11092-32- 
12004-36-3 12006-82- 
12007-40-8 12007-41-9 

12007- 60-2 12007-74-8 

12008- 40-1 12011-54- 
12031-80-0 12031-82- 

(thermodn. of) 



10102-44-0, properties 
properties 10544-72-6 



3 11093-65-5 11128-24-8 
5 12007-08-8 12007-25-9 

12007- 42-0 

12008- 39-8 



10102-24-6 
10294-34-5 
10544-73-7 
12003-67-7 



IT 12032-36-9 
12033-89-5 
12057-24-8 
12068-56-3 
12070-15-4, 
properties 
12136-83-3 
12142-77-7 



12032-52- 
12034-12- 
12057-71- 
12069-32- 
properties 
12122-46- 
12136-91- 
12144-04- 



0 12015-77-9 

2 12032-30-3 

9 12033-49-7 

7 12037-06-8 
5 12061-70-0 

8 12069-92-0 
12071-23-7 

2 12125-02-9, 

3 12137-20-1 
6, properties 



12030-88-5 

12032- 35-8 

12033- 56-6 
12045-60-2 
12065-65-5 
12070-04-1 

12071-27-1 
properties 

12141-11-6 
12151-74-5 



12033-60-2 
12045-63-5 

12068-51-8 
12070-08-5 
12075-35-3, 
12136-45-7 

12141-46-7 
12164-97-5 
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12177-67-2 

12185-09-0, 

properties 

12258-98-9 

12285-64-2 

12345-57-2 

12401-70-6 

12504-41-5 

12595-78-7, 

properties 

12769-83-4 

13453-69-5 

13465-71-9 

13497-96-6 

13569-32-9 

13637-63-3 

13759-10-9 

13768-60-0 

13774-94-2 

13780-39-7 

13814-65-8 

13827-26-4 

13842-55-2 

13873-52-4 

13966-57-9 

13968-08-6 

properties 

14102-48-8, 

14280-30-9 

properties 

14452-61-0, 

14457-64-8 

14581-93-2, 

14720-31-1 



12184-80-4, 

properties 
12228-39-6 
12259-29-9 
12285-65-3 
12355-90-7 
12401-86-4 
12505-77-0 

properties 
12597-35-2, 
13283-31-3, 
13460-50-9 
13465-78-6 
13537-16-1 
13595-81-8 
13675-18-8 
13762-51-1 
13769-75-0 
13775-52-5 
13782-08-6 
13821-13-1 
13827-32-2 
13845-12-0 
13940-21-1 
13966-66-0 
14034-79-8 
14067-05-1, 

properties 
14332-28-6 
14337-01-0, 

properties 
14485-07-5, 

properties 
14762-94-8, 



14903-36-7, properties 



14989-30-1 
16027-92-2 
16887-00-6 
17030-74-9 
properties 
17739-47-8 
17949-86-9 
20190-06-1 
20768-67-6 
22533-50-2 
23361-56-0 
properties 
25323-30-2 
properties 
(thermodn 



15138-76-8 
16068-96-5 
16940-66-2 
17167-55-4 
17493-86-6, 
17778-80-2, 
18025-22-4 
20427-59-2 
20901-21-7 
22537-15-1, 
23411-74-7 
24203-47-2, 
25583-20-4 
26134-62-3 
of) 



properties 
12185-10-3 , 
12251-90-0 
12265-82-6 
12293-67-3 
12385-13-6 
12408-02-5 
12539-57-0 
12595-82-3, 
properties 
properties 
13460-51-0 
13470-08-1 
13537-33-2 
13595-82-9 
13701-67-2 
13765-43-0 
13769-76-1 
13775-53-6 
13812-43-6 
13821-15-3 
13840-33-0 
13847-65-9 
13965-73-6 
13967-06-1 
14041-22-6 
properties 
14158-23-7, 
14332-53-7 
properties 
14452-64-3 
properties 
14594-80-0, 
properties 
14953-28-7 
15499-23-7 
16603-84-2 
16949-15-8 
17341-24-1 
properties 
properties 
19165-34-5 
20583-55-5 
21559-03-5 
properties 

23550-45-0 
properties 
25681-79-2 
26202-31-3 



12184-88-2 
properties 
12252-63-0 
12281-36-6 
12326-85-1 
, properties 
, properties 
12588-30-6 
properties 
12597-37-4, 
13444-90-1 
13463-67-7 
13478-20-1 
13568-46-2 
13596-11-7 
13703-95-2 
13766-26-2 
13770-40-6 
13776-62-0 
13814-20-5 
13821-20-0 
13840-88-5 
13867-66-8 

13966- 04-6 

13967- 14-1 
14049-36-6 

14075-53-7 
properties 
14337-00-9, 
14452-59-6, 
14452-66-5 
14581-92-1, 
properties 
14797-65-0 
14965-52-7 
15605-36-4 
16752-60-6 
16984-48-8 
, properties 
17497-75-5 
17778-88-0, 
19287-45-7 
20611-59-0 
22395-91-1 
22831-39-6 
, properties 
24304-00-5 
, properties 
26948-99-2 



12185-07-8 
12190-70-4, 
12258-97-8 
12285-62-0 
12327-12-7 
12395-66-3 
12440-00-5 
12588-51-1 
12596-60-0, 
properties 

13453-52-6 
, properties 
13478-41-6 
13569-23-8 
13596-12-8 
13709-83-6 
13766-28-4 
13774-92-0 
13776-74-4 
13814-25-0 
13824-36-7 
13842-52-9 
13870-28-5 
, properties 
13967-22-1 
14067-04-0, 
14100-65-3 
14166-77-9 

properties 

14452-93-8 
properties 
14720-30-0 
14835-14-4 
14989-29-8 
15606-71-0 
16853-85-3 
17014-71-0 
17341-25-2, 
17702-41-9 
properties 
19624-22-7 
20653-98-9 
22395-93-3 
23361-55-9 
. 24203-36-9, 
24623-77-6 
25681-80-5, 
27156-03-2 
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64:36038 Original Reference No. 64 : 6694h, 6695a-c, 6696a Arene Group VIB 
metal tricarbonyls . Whiting, Mark C. (Ethyl Corp.). US 3225071 
19651221, 13 pp. (Unavailable). APPLICATION: US 19600122. 

AB Sodium hydride 5 parts was treated with dry 

Me2S0 22 0 parts at 65-70 . degree . for 2 hrs . under N. The soln. was 
cooled slowly and solid residues pptd. leaving a pale grey 
supernatant soln. of dimsylsodium. Standardization of dimsyl sodium 
soln. By an anerobic buret 2.2 parts of Me2S0 was injected into a 
flask. N was passed into and out of the liquid via hypodermic 
needles. About 0.001 part of triphenylmethane was added to the 
Me2S0. Dimsylsodium soln. was added dropwise (1 or 2 drops) until 
an intense purple color was formed indicating free triphenylmethyl 
carbanion. The measured amt . of dimsylsodium was the indicated 
blank. . beta . -Naphthol 0.144 part was added to the soln*. This 
discharged the purple color. Addnl . dimsylsodium was added, with 
shaking, until color was restored by 1 drop. Calcn. indicated that 
the dimsylsodium soln. was 0.92M. Many active H compds . 
were treated by titrn. with dimsylsodium soln. using Ph3CH 
as indicator on a microscale. This titrn. method for the production 
of conjugate bases of acids was broadly applicable to all O acids, N 
acids, C acids, and S acids that have a Kb lower than the 
Kb of an alkali metal deriv. of Me2S0 used as 

titrant. Among the 0 acids suitable are ales., monohydroxy ales., 
ethylene glycol, diethylene glycol, pinacol, dihydroxyacetone , 
heptane-.l, 7-diol , alcohols with a benzene nucleus, unsatd. ales., 
sugar derivs . sterols, carboxylic acids, amines, and carbon acids. 
An ale. (0.4 millimole) was dissolved in iyie2S0. One cc . was quant, 
converted into alkoxide by titrn. with dimsylsodium using Ph3CH as 
indicator as described above. Fluorobenzenechromium tricarbonyl was 
then added. The mixt . was extd. with Et20 and ehromatographed on 
activated A1203 . The bands were eluted with petroleum ether and 
reerystd. With butanol was obtained 96.84% BuOC6H4Cr (CO) 3 , . m. 
60. degree.. Similar products were obtained from: iso-PrOH, 94.76%, 
m. 72-3 -degree . ; tert-BuOH, 80.68%, m. 68-9 . degree . ; neopentanol, 
94.85%, m. 100-10. degree. ; benzyl ale, 98.92%, m. 108-9 .degree . ; 
benzyl mercaptan, 94.83%, m. 107-8 . degree . . Similarly prepd. were 
.omicron. -methylisopropoxybenzenechromium tricarbonyl and the 
[ .pi . (tricarbonylehromium) phenyl] ether of cholesterol, m. 
174. degree, (decompn.). Similar results were obtained with 
N-phenylanilinechromium tricarbonyl, 28.18%; N, N-bis (phenylchromium 
tricarbonyl) aniline, 9.6%; with N-methylaniline, 72.63%; with 
diphenylamine, 89.80%; with pyrrole, 94.89%; with benzamide, 45.39%. 
A number of carbanions were prepd. by titration of a carbon acid 
with dimsylsodium and these were treated with fluorobenzenechromium 
tricarbonyl. The following were prepd.: from Ph3CH, 40.9% and 
40.33%; from indene, 62.54%; from cyclohexanone , 37.32%, m. 
134-5 .degree. ; from acetone, 19.15%, m. 49-50 . degree . ; from 
cyclopentadiene, 54.36%, m. 95-6 . degree . ; from phenylacetylene, 
54.26%, m. 87-8 .degree. . Also prepd. were benzoylacetic acid, m. 
101. degree.; and phenylpropiolic acid, m. 137-8 . degree . . These 
compds. are useful in metal plating. 
NCL 260397200 
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47:21823 Original Reference No. 47:3741e-f Addition compounds of 
alkali metal hydrides. Sodiiun 

trimethoxyborohydride and related compounds. Brown, Herbert C; 
Schlesinger, H. I.; Sheft, Irving; Ritter, D. M, (Univ. of Chicago). 
J. Am. Chem. Soc . , 75, 192-5 (Unavailable) 1953. CODEN: JACSAT. 
ISSN: 0002-7863. 

AB NaH reacts at moderate temps, with methyl, ethyl, and 

butyl borates to form a new class of substances, NaBH(0R)3, which 

are stable white solids. NaBH(OCH3)3 reacts with acid soln. to 

liberate H2, and with CH30H the products are NaB 

{OCH3)4 and H2 . The reaction with HCl produces NaCl, 

CH30H, and (CH30)2BH, and with BF3 it gives B(OCH3)3 and presumably 

NaBHF3 (cf. Goubeau and Bergman, C.A. 45, 490h) . C02 is reduced to 

HCOONa. The reaction of LiH with (CH30)3B is not well defined. 

NaH reacts with (C2H5)3B presumably to yield NaBH(C2H5)3, 

but the corresponding reaction of LiH with (CH3)3B requires the 

presence of (C2H5)20 to stabilize the product as an etherate, 

CC 6 (Inorganic Chemistry) 



=> d 154 1-9 cbib abs hitstr hitind 
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136:192043 Recycling of organometallic compound for MOCVD (metalorganic 
chemical vapor deposition) and CVD of metal thin films by using the 
compound. Saito, Masayuki (Tanaka Noble Metal Industrial Co., Ltd., 
' Japan) , Jpn. Kokai Tokkyo Koho JP 2002053961 A2 20020219, 11 pp. 
(Japanese). CODEN: JKXXAF. APPLICATION: JP 2000-235092 20000803. 

AB Used raw materials for MOCVD are modified by contacting with 
hydrogenation catalyst or reducing agent and then unreacted 
organometallic compds. are extd. from the modified materials. 
Alternatively, the used raw materials are modified by contacting 
with halogen, halogenated H, inorg. acid, alkene, or diene. Method 
for CVD of metal thin films by using the extd. organometallic 
compds. is also claimed. High-purity organometallic compds. can be 
extd. in high efficiency. 

IT 7440-05-3DP, Palladium, organometallic compds. 
7440-06-4DP, Platinxxm, organometallic compds. 

(modification and extn. of used raw materials for MOCVD for 
recycling of organometallic compd.) 

RN 7440-05-3 HCA 

CN Palladium (SCI, 9CI) (CA INDEX NAME) 
Pd 

RN 7440-06-4 HCA 

CN Platinum (SCI, 9CI) (CA INDEX NAME) 
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Pt 



IT 7440-05-3, Palladixim, uses 7440-06-4, 
Platinum, uses 

(modification catalyst; modification and extn. of used raw 
materials for MOCVD for recycling of organometallic compd.) 
RN 7440-05-3 HCA 

CN Palladium (SCI, 9CI) (CA INDEX NAME) 
Pd 

RN 7440-06-4 HCA 

CN Platinum (SCI, 9CI) (CA INDEX NAME) 
Pt 

IT 7789-78-8, Calcium hydride 59977-47-8, 
Sodium boride 

(reducing agent; modification and extn. of used raw materials for 
MOCVD for recycling of organometallic compd.) 
RN 77S9-78-8 HCA 

CN Calcium hydride (CaH2) (SCI, 9CI) (CA INDEX NAME) 
CaH2 

RN 59977-47-8 HCA 

CN Sodium boride (9CI) (CA INDEX NAME) 



Component 



Ratio 



Component 
Registry Number 



B 

Na 



X 
X 



7440-42-8 
7440-23-5 



IC ICM C23C016-44 

ICS B01D003-00; B01J023-44; C23C016-18 
CC 75-1 (Crystallography and Liquid Crystals) 

Section cross-reference (s) : 60 
IT 7439-88-5DP, Iridium, organometallic compds . 7439-9S-7DP, 

Molybdenum, organometallic compds. 7440-04-2DP, Osmium, 

organometallic compds. 7440-05-3DP, Palladium, 

organometallic compds. 7440-06-4DP, Platinum, 

organometallic compds. 7440-15-5DP, Rhenium, organometallic 
compds. 7440-16-6DP, Rhodium, organometallic compds. 
7440-18-8DP, Ruthenium, organometallic compds. 7440-22-4DP, 
Silver, organometallic compds. 7440-24-6DP, Strontium, 
organometallic compds. 7440-25-7DP, Tantalum, organometallic 
compds. 7440-32-6DP, Titanium, organometallic compds. 
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7440-33-7DP, Tungsten, organometallic compds. 7440-39-3DP, Barium, 
organometallic compds. 7440-50-8DP, Copper, organometallic compds. 
7440-57-5DP, Gold, organometallic compds. 7440-74-6DP, Indium, 
organometallic compds. 

(modification and extn. of used raw materials for MOCVD for 
recycling of organometallic compd.) 
IT 7440-05-3, Palladium, uses 7440-06-4, 
Platinum, uses 

(modification catalyst; modification and extn. of used raw 

materials for MOCVD for recycling of organometallic compd.) 
IT 74-94-2, Dimethylamineborane 75-22-9, Trimethylamineborane 
302-01-2, Hydrazine, uses 7789-78-8, Calcium hydride 
59977-47-8, Sodium boride 262437-80-9, 
Aluminum lithium hydride 

(reducing agent; modification and extn. of used raw materials for 

MOCVD for recycling of organometallic compd.) 
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134:49777 A local-pair mechanism for high- temperature superconductivity 
at the Di -and trivalent sites. Wilson, John A.; Demirel, Ali Ihsan 
(H H Wills Physics Laboratory, University of Bristol, BS8 ITL, UK) . 
Turkish Journal of Physics, 24(2), 105-113 (English) 2000. CODEN: 
TJPHEY. ISSN: 1300-0101. Publisher: Scientific and Technical 
Research Council of Turkey. 

AB The p/d hybridization that primarily characterizes copper leads to 

local moments, lacking of the pair-breaking variety, both at di- and 
trivalent sites. Support for the neg.-U model is extd. from the 
author's earlier work on the metal-insulator transition. A more 
magnetically oriented model, like the resonant valence band model 
which the authors have recently assocd. with the observations in dl 
TiOCl etc., does not really seem suited to the geometry and 
electronic conditions in the copper oxides present. However 
probably TiB2, La3S4 and the Chevrel phases might should be open to 
treatment by such a model . Comment it also made about how the 
supercond. of PdHx and Ba(Pb/Bi)03 might be seen in the light of the 
present model, and attention is directed once again to what might be 
happening in the pressure -quenched CuCl and CdS. 

IT 12045-63-5, Titanium boride (TiB2) 12648-42-9, 
Palladium hydride 

(local-pair mechanism for high-temp, supercond. at the Di -and 
trivalent sites) 

RN 12045-63-5 HCA 

CN Titanium boride (TiB2) (801, 9CI) (CA INDEX NAME) 



RN 12648-42-9 HCA 

CN Palladium hydride (9CI) (CA INDEX NAME) 
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Component 



Ratio 



Component 
Registry Number 



H 

Pd 

CC 
IT 



L54 
128 



AB 



X 
X 



12385-13-6 
7440-05-3 



76-4 (Electric Phenomena) 

1306-23-6, Cadmium sulfide (CdS) , properties 7758-89-6, Copper 
chloride (CuCl) 12045-63-5, Titanium boride (TiB2) 
12162-74-2, Lanthanum sulfide (La3S4) 12648-42-9, 
Palladium hydride 15605-36-4, Titanium chloride oxide 
(TiClO) 107067-61-8, Barium bismuth lead oxide (BaBiO-lPbO-103 ) 

(local -pair mechanism for high- temp, supercond. at the Di -and 

trivalent sites) 

ANSWER 3 OF 9 HCA COPYRIGHT 2002 ACS 
260760 Method for producing ceramic coatings, especially patterned 
ceramic coatings, by chemical reaction involving a laser plasma. 
Wang, Liang (USA) . U.S. US 5733609 A 19980331, 19 pp. (English) . 
CODEN: USXXAM. APPLICATION: US 1993-69877 19930601. 

The method comprises providing chamber having a gas inlet, providing 
reactant, either a gas from a nozzle or a target with moving 
surface, providing reflector with a hole in a paraboloidal or 
ellipsoidal surface, between the substrate and either the nozzle or 
the target, focusing a laser beam by the reflector, either in the 
space in front of the nozzle, or substantially on the moving surface 
of the target, to form a laser plasma from the reactant such that an 
optical axis of the laser beam is perpendicular to the gas sprayed 
by the nozzle, forming a mixt. of radicals, mols., and mol . ions, by 
chem. reaction involving the laser plasma, wherein the mixt. passes 
through the hole in the reflector, and forming the ceramic coating 
on the substrate from the mixt. The patterned ceramic coating is 
formed by providing chamber, kept under a vacuum, and having gas 
inlet, providing the reactant, the reflector, providing an 
ion-focusing device using either an electrostatic field or a 
magnetic field, providing an ion-deflection system using either an 
electrostatic field or a magnetic field, wherein the deflection 
system consists of a X-def lection device and a Y-def lection device, 
focusing a laser beam by the reflector, either in the space in front 
of the nozzle, or substantially on the moving surface of the target, 
to form laser plasma from the reactant and such that an optical axis 
of the laser beam is perpendicular to the gas sprayed by the nozzle, 
wherein the laser plasma consists of ionized gas, applying an elec. 
field to accelerate the ionized gas, forming product ions by chem. 
reactions involving the ionized gas, wherein the product ions pass 
through the hole in the reflector, focusing the product ions by the 
ion focusing device to form an ion beam, deflecting the ion beam by 
the deflection devices, charging the substrate with neg. charge for 
neutralizing any pos. charge from the ion beam, and forming the 
patterned ceramic coating on the substrate from the ion beam. This 
method produces high-quality, high-precision, uniform ceramic films 
and coatings. 



i 
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IT 



RN 
CN 



131641-96-8, Gallium hydride 

(admixts. with arsenic chloride and ammonia, laser- induced plasma 

of; in ceramic coating formation by reaction of) 
131641-96-8 HCA 

Gallium hydride (9CI) (CA INDEX NAME) 



Component 



H 
Ga 

IT 



RN 

CN 



Ratio 



Component 
Registry Number 



X 
X 



12385-13-6 
7440-55-3 



122996-62-7, Copper boride (Cu3B) 128579-20-4 

(coating, formation of; chem. reaction of laser-induced plasma 
in) 

122996-62-7 HCA 

Copper boride (Cu3B) (9CI) (CA INDEX NAME) 



Cu 

Cu— B— Cu 



RN 128579-20-4 HCA 

CN Thallium boride (T1B6) , (OC-6-11) - (9CI) (CA INDEX NAME) 




B 



IT 7440-06-4, Platinxiin, formation (nonpreparative) 

(coating; in laser-induced plasma reaction for ceramic coating 

formation) 
RN 7440-06-4 HCA 

CN Platinum (SCI, 9CI) (CA INDEX NAME) 



Pt 

IC ICM B05D005-12 

ICS B05D003-00; C23C014-00 
NCL 427561000 
CC 57-1 (Ceramics) 

Section cross-reference (s) : 76 
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ST laser plasma target ceramic coating; tin oxide coating glass pulsed 
laser; copper target ceramic coating; barium oxide calcia target 
ceramic coating; thallium oxide target ceramic coating; 
triethylborane plasma ceramic coating; boride ceramic coating; 
calcium barium boride ceramic coating; superconductive superlattice 
ceramic coating; methyltrichlrosilane hydrogen plasma; gallium 
hydride plasma coating; arsenic chloride ammonia plasma; arsine 
phosphine gallium hydride; platinum carbonyl hydrogen 
plasma; silicon target nitrogen helium plasma; light emitting diode 
coating; arsenide phosphide gallium LED dot matrix; nitride oxide 
coating color screen; optical filter coating; antimony chloride 
ammonia plasma coating; boron bromide plasma coating; phosphonyl 
chloride plasma coating; zirconium target boron chloride plasma; 
carbon monoxide silicon chloride plasma 
IT 12612-59-8, Platinum carbonyl 

(admixts. witcarbon monoxide, laser- induced plasma of; in ceramic 
coating formation) 
IT 131641-96-8, Gallium hydride 

(admixts. with arsenic chloride and ammonia, laser-induced plasma 
of; in ceramic coating formation by reaction of) 
IT 122996-62-7, Copper boride (Cu3B) 128579-20-4 
205443-07-8, Barium calcium boride (BaCaB12) 

(coating, formation of; chem. reaction of laser- induced plasma 
in) 

IT 7440-06-4, Platinum, formation (nonpreparative) 

(coating; in laser-induced plasma reaction for ceramic coating 
formation) 
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125:287196 Electrochemical insertion of hydrogen into metals and alloys. 
Miles, Melvin H.; Johnson, Kendall B. (Research & Technology 
Division, Naval Air Warfare, China Lake, CA, 93555-6001, USA) . 
Journal of New Energy, 1(2), 32-36 (English) 1996. CODEN: JNENFI . 
ISSN: 1086-8259. Publisher: Fusion Information Center. 

AB Hydrogen in metals has possible applications in various energy 
storage devices. For the palladium-deuterium system, 
excess power prodn. and other anomalous effects are reported. This 
study focused on hydrogen and deuterium insertion into 
palladium and deuterium insertion into various 
palladium-boron alloys. The condition of the metal surface 
is a major factor in the insertion of hydrogen or deuterium into 
palladium or palladium- boron alloys. Cracks or 

other surface defects prevent high loading levels of hydrogen in 
metals. The addn. of boron to palladiiam does not affect 
the initial loading rate but slows further loading to higher levels. 
The presence of boron in the palladium significantly slows 
the rate of the deloading process. 
IT 12704-31-3 128631-06-1, Boron 0.5, 

palladium 100 128999-02-0, Boron 0.2, 
palladium 100 

(electrolysis heavy water contg. LiOD with electrochem. insertion 
of deuterium by palladium-boron alloy) 
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RN 12704-31-3 HCA 

CN Palladium alloy, base, Pd 99, B 0.8 (9CI) (CA INDEX NAME) 

Component Component Component 

Percent Registry Number 

Pd 99 7440-05-3 

B 0.8 7440-42-8 

RN 128631-06-1 HCA 

CN Palladium alloy, base, Pd 100, B 0.5 (9CI) (CA INDEX NAME) 

Component Component Component 

Percent Registry Number 
=========+=============+=============== 

Pd 100 7440-05-3 

B 0.5 7440-42-8 

RN 128999-02-0 HCA 

CN , Palladium alloy, base, Pd 100, B 0.2 (9CI) (CA INDEX NAME) 

Component Component Component 

Percent Registry Number 

Pd 100 7440-05-3 

B 0.2 7440-42-8 

IT 7440-05-3, Palladium, uses 

(electrolysis water contg. LiOH with electrochem. insertion of 
hydrogen by palladium) 
RN 7440-05-3 HCA 

CN Palladium (8CI, 9CI) (CA INDEX NAME) 



Pd 



IT 



RN 
CN 



143961-33-5, Palladium hydride (PdDO.6) 
182744-22-5, Palladiiun hydride (PdDO . 63-0 . 85) 

(formation in electrochem. insertion of deuterium by boron - 
palladium alloy) 
143961-33-5 HCA 

Palladium hydride (PdDO.6) (9CI) (CA INDEX NAME) 



Component 



Ratio 



Component 
Registry Number 



D 
Pd 



0 . 6 

1 



16873-17-9 
7440-05-3 



RN 182744-22-5 HCA 

CN Palladium hydride (PdDO . 63-0 . 85) (9CI) (CA INDEX NAME) 
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Component 



Ratio 



Component 
Registry Number 



D 

Pd 
IT 



0.63 - 0.85 
1 



16873-17-9 
7440-05-3 



RN 
CN 



182744-20-3, Palladium hydride (PdHO.7-0.9) 

(formation in electrochem. insertion of hydrogen by 
palladiiun) 

182744-20-3 HCA 

Palladium hydride (PdHO.7-0.9) (9CI) (CA INDEX NAME) 



Component 



H 
Pd 

CC 

ST 



IT 



IT 



IT 



IT 



IT 



IT 



IT 



IT 



Ratio 



Component 
Registry Number 



0.7 - 0.9 
1 



12385-13-6 
7440-05-3 



72-2 (Electrochemistry) 

Section cross-reference (s) : 52, 56, 66, 69 
electrochem insertion hydrogen metal alloy; palladium 
hydrogen electrochem insertion; boron palladium alloy 
deuterium electrochem insertion; absorption deuterium 
palladium boron alloy; deloading deuterium palladium 
boron alloy 
Absorption 

(of deuterium by boron-palladixam alloy and hydrogen by 

palladium) 
Desorption 
Heat of absorption 

(of deuterium by boron-palladium alloy and hydrogen by 

palladium and boron effect) 
12704-31-3 128631-06-1, Boron 0.5, 
palladium 100 128999-02-0, Boron 0.2, 
palladium 100 

(electrolysis heavy water contg. LiOD with electrochem. insertion 

of deuterium by palladium-boron alloy) 
12159-20-5, Lithium hydroxide liod 

(electrolysis heavy water contg. LiOD with electrochem. insertion 

of deuterium by palladium-boron alloy) 
7440-05-3, Palladixim, uses 

(electrolysis water contg. LiOH with electrochem. insertion of 

hydrogen by palladium) 
1310-65-2, Lithium hydroxide 

(electrolysis water contg. 

hydrogen by palladium) 
7789-20-0, Water-d2 

(electrolysis with electrochem. 

palladi\am-boron alloy) 
7732-18-5, Water, properties 

(electrolysis with electrochem. 

palladium) 



LiOH with electrochem. insertion of 



insertion of deuterium by 



insertion of hydrogen by 
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IT 



IT 



143961-33-5, Palladium hydride {PdDO.6) 
182744-22-5, Palladixom hydride (PdDO . 63-0 . 85) 

(formation in electrochem. insertion of deuterium by boron - 

palladium alloy) 
182744-20-3, PalladiTun hydride (PdHO.7-0.9) 

(formation in electrochem. insertion of hydrogen by 

palladium) 
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125:16301 Crystal structure of electroless palladium plating 

films using trimethylamine borane as a reducing agent. Haga, 
Masaki; Uchida, Ei; Nawafune, Hidemi; Kamiura, Yuuki; Mizumoto, 
Shozo (Ishihara Chem. Co., Ltd., Kobe, 652, Japan). Hyomen Gijutsu, 
47(4), 356-9 (Japanese) 1996. CODEN: HYGIEX. ISSN: 0915-1869. 
Publisher: Hyomen Gijutsu Kyokai . 

AB This report describes the crystal structure of and heat -induced 
structural changes in electroless Pd plating films 

deposited from an ethylenediamine complex bath using trimethylamine 
borane as a reducing agent. The B content of the films and their 
crystallinity were proportional to the concn. of trimethylamine 
borane in the bath. X-ray diffraction data showed a diffused 
pattern, in as-plated films (before heat-treatment) , which changed 
into the sharp cryst . features of PdHO.706 at 400. degree., and the 
sharp cryst. features of the Pd phase after heat- treatment 
at 600. degree.. The diffraction angle of the Pd phase 
shifted to a slightly lower angle following an increase in B 
content . 

113329-39-8P, Palladium hydride (pdh0.71) 

(electroless plating and structure of palladium films 
contg. cryst . ) 
113329-39-8 HCA 

Palladium hydride {PdH0.71) (9CI) (CA INDEX NAME) 



IT 



RN 
CN 



Component 



Ratio 



Component 
Registry Number 



H 
Pd 



0.71 
1 



12385-13-6 
7440-05-3 



IT 



RN 
CN 



161985-99-5P 177366-93-7P 177366-94-8P 

(electroless plating and structure of palladivun films 
using trimethylamine borane reducing agent) 
161985-99-5 HCA 

Palladium alloy, base, Pd 98,B 1.8 (9CI) (CA INDEX NAME) 



Component 



Component 
Percent 



Component 
Registry Number 



Pd 
B 



98 
1.8 



7440-05-3 
7440-42-8 



RN 177366-93-7 HCA 
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Component 



Component 
Percent 



Component 
Registry Number 



Pd 
B 



98 
2.4 



7440-05-3 
7440-42-8 



RN 177366-94-8 HCA 

CN Palladium alloy, base, Pd 97,B 2.6 (9CI) (CA INDEX NAME) 

Component Component Component 

Percent Registry Number 

Pd 97 7440-05-3 

B 2.6 7440-42-8 

CC 56-7 (Nonferrous Metals and Alloys) 

Section cross-reference (s) : 42 
ST boron palladium alloy electroless plating; borane reducing 

agent palladium electroless plating 
IT Coating process 

(electroless, palladium films using trimethylamine 

borane reducing agent) 
IT 113329-39-8P, Palladium hydride (pdh0.71) 

(electroless plating and structure of palladium films 

contg . cryst . ) 
IT 1333-74-0, Hydrogen, processes 

(electroless plating and structure of palladium films 

contg. cryst. palladium hydride from adsorption of) 
IT 161985-99-5P 177366-93-7P 177366-94-8P 

(electroless plating and structure of palladium films 

using trimethylamine borane reducing agent) 
IT 75-22-9, Trimethylamine borane 

(electroless plating and structure of palladium films 

using trimethylamine borane reducing agent) 
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114:155777 Preparation of finely divided metal and alloy powder. 
Boennemann, Helmut; Brijoux, Werner; Joussen, Thomas 

(Max-Planck-Inst . , Muelheim an der Ruhr, 4330, Germany). Angewandte 
Chemie, 102(3), 324-6 (German) 1990. CODEN: ANCEAD. ISSN: 
0044-8249. 

AB Transition metal and Sn powders were prepd. by the redn of metal 
salts with LiBEt3H, NaBEt3H, Ca(BEt3H)2, KBPr3H, Li(Et2B0Me)H and 
NaB(0Me)3H in THF. Corredn. of mixts. of transition metal 
salts or a CuC12-SnCl2 mixt . by NaBEt3H; LiBEt3H or LiH-BEt3 gave 
powd. alloys, 

IT 7440-05-3P, Palladium, preparation 
7440-06-4P, Platinum, preparation 

(prepn. of, by redn. of salt by hydroorganoborates) 

RN 7440-05-3 HCA 



1 
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CN Palladium (SCI, 9CI) (CA INDEX NAME) 



Pd 



RN 7440-06-4 HCA 

CN Platinum (SCI, 9CI) (CA INDEX NAME) 



Pt 

IT 7580-67-8, Lithium hydride 

(redn. by, mixed with triethylboron of cobalt chloride-iron 

chloride mixt . ) 
RN 7580-67-8 HCA 

CN Lithium hydride (LiH) (7CI, SCI, 9CI) (CA INDEX NAME) 



LiH 

CC 78-1 (Inorganic Chemicals and Reactions) 

IT 7439-89-6P, Iron, preparation 7439-96-5P, Manganese, preparation 
7440-02-OP, Nickel, preparation 7440-04-2P, Osmium, preparation 
7440-05-3P, Palladium, preparation 
7440-06-4P, Platinum, preparation 7440-15-5P, 
Rhenium, preparation 7440-16-6P, Rhodium, preparation 
7440-18-8P, Ruthenium, preparation 7440-22-4P, Silver, preparation 
7440-31-5P, Tin, preparation 7440-43-9P, Cadmium, preparation 
7440-47-3P, Chromium, preparation 7440-48-4P, Cobalt, preparation 
7440-50-8P, Copper, preparation 7440-57-5P, Gold, preparation 
7440-66-6P, Zinc, preparation 

(prepn. of, by redn. of salt by hydroorganoborates) 
IT 7580-67-8, Lithium hydride 

(redn. by, mixed with triethylboron of cobalt chloride- iron 
chloride mixt.) 

IT 7646-85-7, Zinc chloride (ZnC12) , reactions 7718-54-9, Nickel 

dichloride, reactions 7773-01-5, Manganese dichloride 7775-41-9, 
Silver monofluoride 7783-96-2, Silver monoiodide 7789-43-7, 
Cobalt dibromide 7789-45-9, Copper dibromide 10025-73-7, . 
Chromium trichloride 10026-17-2, Cobalt difluoride 10031-24-0, 
Tin dibromide 10108-64-2, Cadmium chloride 12080-32-9 
13444-93-4^ Osmium trichloride 13569-63-6, Rhenium trichloride 
13569-65-8, Ruthenium chloride (RuCl3) 14515-52-7 14872-21-0, 
Dichlorobis (pyridine ) platinum 16938-21-9, Iridium 
chloride (IrC13) 2603 5-31-4 

(redn. of, by organohydroborate) 

IT 506-65-0, Gold cyanide (Au(CN)) 542-84-7, Cobalt dicyanide 
592-06-3*, Platinum cyanide (Pt(CN)2) 

1111-67-7, Cuprous thiocyanate 2035-66-7, Palladium 
cyanide (Pd(CN) 2) 3315-16-0 43 94-86-9 10327-39-6, 
Nickel diethoxide 21041-95-2, Cadmium hydroxide 35421-19-3 
(redn. of, by triethylhydroborate, metal by) 
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IT 7646-79-9, Cobalt dichloride, reactions 7647-10-1, 

Palladixim dichloride 7705-08-0, Ferric chloride, reactions 
10025-65-7, Platinxim dichloride 10049-07-7, Rhodium 
trichloride 1693 8-21-9 

(redn. of, with and without transition metal salts by 
t r ialkylhydroborat e ) 
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114:71159 Sintered material from ceramic and plating film. Hayashida, 
Hidenori; Miyata, Seiichiro (World Metal K. K. , Japan). Jpn. Kokai 
Tokkyo Koho JP 02213493 A2 19900824 Heisei, 3 pp. (Japanese) . 
CODEN: JKXXAF. APPLICATION: JP 1989-34314 19890214. 

AB A sintered material from a ceramic and plating film is described, 
which has a composite plating layer contg. a powder capable of 
diffusing into the ceramic between the ceramic and plating film, and 
has a structure formed by material diffusion between the plating 
film, composite plating layer, and ceramic. Addnl . , the material 
has a thin film of Fe, Ni, Co, Pd, Pt, Au, Ag, 

Sn, Zn, Pb, and/or their alloys at the boundaries of the ceramic, 
composite plating layer, and plating film (or in the composite 
plating layer or plating film) . The bonding strength between the 
ceramic and plating film is improved, and the swelling between the 
plating film and composite plating is prevented. 

IT 7704-98-5, Titanium dihydride 

(composite electroplating contg., on ceramics) 

RN 7704-98-5 HCA 

CN Titanium hydride (TiH2) (6CI, 8CI, 9CI) (CA INDEX NAME) 
TiH2 



IT 7440-05-3, Palladitom, uses and miscellaneous 
7440-06-4, Platinum, uses and miscellaneous 

(films, sintered materials from ceramics and) 
RN 7440-05-3 HCA 

CN Palladium (8CI, 9CI) (CA INDEX NAME) 



Pd 



RN 7440-06-4 HCA 

CN Platinum (SCI, 9CI) (CA INDEX NAME) 



Pt 

IT 11099-25-5 60879-49-4 

(platings, on ceramics) 
RN 11099-25-5 HCA 

CN Boron alloy, nonbase, B,Ni (9CI) (CA INDEX NAME) 



Component Component 
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Registry Number 



B 7440-42-8 
Ni 7440-02-0 



RN 60879-49-4 HCA 

CN Boron alloy, nonbase, B,Co (9CI) (CA INDEX NAME) 

Component Component 

Registry Number 



B 7440-42-8 
Co 7440-48-4 



IC ICM C25D005-54 

ICS C25D005-10; C25D015-02 
CC 72-8 (Electrochemistry) 

Section cross-reference (s) : 57 
IT 7704-98-5, Titanium dihydride 

(composite electroplating contg., on ceramics) 
IT 7439-89-6, Iron, uses and miscellaneous 7439-92-1, Lead, uses and 

miscellaneous 7440-02-0, Nickel, uses and miscellaneous 

7440-05-3, Palladium, uses and miscellaneous 

7440-06-4, Platinum, uses and miscellaneous 

7440-22-4, Silver, uses and miscellaneous 7440-31-5, Tin, uses and 
miscellaneous 7440-48-4, Cobalt, uses and miscellaneous 
7440-57-5, Gold, uses and miscellaneous 7440-66-6, Zinc, uses and 
miscellaneous 

(films, sintered materials from ceramics and) 
IT 11099-25-5 11109-71-0 11149-64-7 60879-49-4 

(platings, on ceramics) 
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109:79961 Effect of metalloid and metallic vacancies on the band 
structure of cubic (sodium chloride and calcium fluoride type) 
phases based on transition metals. Ivanovskii, A, L. ; Anisimov, V. 
I.; Gubanov, V. A. (Inst. Khim. , Sverdlovsk, USSR). Metallof izika 
(Kiev), 10(2), 47-54 (Russian) 1988. CODEN: MANFDD. ISSN: 
0204-3580. 

AB Self -consistent calcns. of the band structure of ZrB, ZrC, ZrN, and 
PdH (NaCl-type structure) and CaH2, ScH2, TiH2 and VH2 (CaF2 type 
structure was made. The calcns. was made on crystals with and 
without structural vacancies. The nature of the vacancy states in 
the interstitial phases and the effect of the crystal defects on the 
electronic and the energetic properties of those materials are 
discussed. 

IT 7704-98-5, Titanium dihydride 7789-78-8, Calcium 
dihydride 12 045-28-2, Zirconium monoboride 
13598-30-6, Scandium dihydride 13761-67-6, 
Vanadium dihydride 13 940-18-6, Palladium 

monohydride 

(band structure of cubic, effect of metalloid and metallic 
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vacancies on) 
RN 7704-98-5 HCA 

CN Titanium hydride (TiH2) (SCI, 8CI, 9CI) (CA INDEX NAME) 



TiH2 



RN 7789-78-8 HCA 

CN Calcium hydride (CaH2) (8CI, 9CI) (CA INDEX NAME) 



CaH2 



RN 12045-28-2 HCA 

CN Zirconium boride (ZrB) (SCI, SCI, 9CI) (CA INDEX NAME) 



B=Zr 



RN 13598-30-S HCA 

CN Scandium hydride (ScH2) (SCI, 7CI, 8CI, 9CI) (CA INDEX NAME) 



ScH2 



RN 13761-67-6 HCA 

CN Vanadium hydride (VH2) (7CI, SCI, 9CI) (CA INDEX NAME) 



VH2 



RN 13940-18-6 HCA 

CN Palladium hydride (PdH) (7CI, SCI, 9CI) (CA INDEX NAME) 



PdH 



CC 65-3 (General Physical Chemistry) 

IT 7704-98-5, Titanium dihydride 7789-78-8, Calcium 

dihydride 12045-28-2, Zirconium monoboride 12070-14-3, 
Zirconium monocarbide 13598-30-6, Scandium dihydride 
13761-67-6, Vanadium dihydride 13940-18-6, 
Palladixjm monohydride 25658-42-8, Zirconium mononitride 

(band structure of cubic, effect of metalloid and metallic 
vacancies on) 
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59:45341 Original Reference No. 59:8190e-g Computer estimation of heat 
and free energy of formation for simple inorganic compounds. 
Wilcox, D. E.; Bromley, L. A. (Univ. of California, Berkeley). Ind. 
Eng. Chem., 55(7), 32-9 (Unavailable) 1963. 

AB Heats and free energies of formation of inorg-. compds. are 
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correlated by equations of the form, DELTA. Hf = nAB (XB - 
XA) 2 +nAYA + nBYB + nAB(WA/WB), where subscripts A and B 
refer to the cation and the anion, resp., nAB is the 
apparent no. of single bonds, nA and nB are the nos . of atoms of A 
and B in the mol . , and X, Y, and W are parameters detd. from exptl . 
data. The equation for DELTA. Ff is identical in form. The av. 
deviation of calcd. from exptl. values of DELTA. Hf for 611 compds. 
was 1.51-1.98 and of -. DELTA. Ff for 270 compds., 1.57 kcal./mole. 
Estd. values of -. DELTA. Hf for 475 compds., with an estd. 
uncertainty of 15 kcal./mole, are tabulated. 

IT 72172 -65*-7, Radium hydride, RaH2 

(free energy and heat of formation of, calcn. of) 

RN 72172-65-7 HCA 

CN Radium hydride (RaH2) (7CI, 9CI) (CA INDEX NAME) 



RaH2 



IT 7580-67-8, Lithium hydride 7693-27-8, Magnesium 
hydride, MgH2 7787-52-2, Beryllium hydride, BeH2 
13446-75-8, Rubidium hydride 13477-09-3, Barium 
hydride, BaH2 13772-47-9, Cesium hydride 
13966-62-6, Mercury hydride, HgH 33485-98-2, Iron 
hydride, FeH2 33486-01-0, Copper hydride, CuH2 
72172-64-6, Cadmium hydride, CdH2 72172-67-9, 
Mercury hydride, HgH2 101764-35-6, Lead hydride, PbH2 
(heat of formation of, calcn. of) 

RN 7580-67-8 HCA 

CN Lithium hydride (LiH) (7CI, 8CI, 9CI) (CA INDEX NAME) 



LiH 



RN 7693-27-8 HCA 

CN Magnesium hydride (MgH2) (7CI, SCI, 9CI) (CA INDEX NAME) 



MgH2 



RN 7787-52-2 HCA 

CN Beryllium hydride (BeH2) (SCI, 7CI, 8CI, 9CI) (CA INDEX NAME) 



BeH2 



RN 1344 6-75-8 HCA 

CN Rubidium hydride (RbH) (9CI) (CA INDEX NAME) 



RbH 



13477-09-3 HCA 
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CN Barium hydride (BaH2) (6CI, 7CI, SCI, 9CI) (CA INDEX NAME) 



BaH2 



RN 13772-47-9 HCA 

CN Cesium hydride (CsH) (9CI) (CA INDEX NAME) 



CsH 



RN 13966-62-6 HCA 

CN Mercury hydride (HgH) (7CI, SCI, 9CI) (CA INDEX NAME) 



HgH 



RN 334S5-98-2 HCA 

CN Iron hydride (FeH2) (6CI, 7CI, SCI, 9CI) (CA INDEX NAME) 



FeH2 



RN 334S6-01-0 HCA 

CN Copper hydride (CuH2) (7CI, SCI, 9CI) (CA INDEX NAME) 



CuH2 



RN 72172-64-6 HCA 

CN Cadmium hydride (CdH2) (7CI, 9CI) (CA INDEX NAME) 



CdH2 



RN 72172-67-9 HCA 

CN Mercury hydride (HgH2) (7CI, 9CI) (CA INDEX NAME) 



HgH2 



RN 101764-35-6 HCA 

CN Plumbylene (9CI) (CA INDEX NAME) 



PbH2 



CC 7 (Thermodynamics, Thermochemistry, and Thermal Properties) 
IT (NH4)2C03 

Ammonium hydride, NH4H 

Ammonium molybdate (VI ) , (NH4 ) 2Mo04 

Ammonium sulfate, acid 
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Barium carbonate, acid 
Beryllium carbonate, Be(HC0)2 
Beryllium carbonate, Be{HC0)2 
Beryllium cyanide 
Beryllium sulfate, Be(HS04)2 
Beryllium sulfite, BeS03 
Calcium carbonate, acid 
Cesium molybdate (VI) , Cs2Mo04 
Cesium selenate, Cs2SeO 
Co (OAc ) 2 . 4H0AC , Co (OAc ) 2 
Cobalt carbonate, Co(HC03)3 
Cobalt chlorate, Co(Cl03)2 
Cobalt oxalate, CoC204 
Cobalt sulfite, C0S03 
Copper carbonate , Cu (HC03 ) 2 
Copper chlorate, Cu(Cl03)2 
Copper sulfide, Cu(HS)2 
Copper thiocyanate, Cu(SCN)2 
CuCN, Cu(CN)2 
Cu02 

Gadolinium sulfate 

Gallium bromide, compd. with PrBr (1:1) 
Gallium fluoride 

Gold chloride, compd. with octahydropyrido [2 , 1-c] [l,4]oxazine 

Iron acetate, Fe(0Ac)3 

Iron nitrite, Fe(N02)2 

Iron sulfate, FeH2(S04)2 

Lead amide, Pb(NH2)2 

Lead formate, Pb(02CH)2 

Lithium sulfide, LiHS 

Magnesium carbonate , Mg (HC03 ) 2 

Manganese chlorate, Mn{Cl03)2 

Manganese lead tantalum oxide, Pb2MnTa06 

Manganese nitrite, Mn(N02)2 

Manganese sulfide, Mn(HS)2 

Manganese thiocyanate, Mn(SCN)2 

Mercury carbonate, Hg(HC03) 

Mercury carbonate , Hg (HC03 ) 2 

Mercury carbonate, Hg2C03 

Mercury sulfide, Hg(HS)2 

Nickel chlorate, Ni(Cl03)2 

Nickel formate, Ni(02CH)2 

Palladiiam formate, Pd(02CH)2 

Palladiiam molybdate (VI) , PdMo04 

Palladium oxalate, PdC204 

Palladium perrhenate , Pd (Re04 ) 2 

Palladium selenate, PdSe04 

Palladium silicate, PdSi03 

Palladium sulfite, PdS03 

Palladium thiocyanate, Pd(SCN)2 

Palladium tungstate (VI) , PdW04 
Potassium carbonate, KHC04 
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Rubidium sulfite, Rb2S03 

(heat of formation of, calcn. of) 

IT 554-13-2, Lithium carbonate, Li2C03 1310-65-2, Lithium hydroxide 
7116-98-5, Radium carbonate, RaC03 7447-41-8, Lithium chloride 
7789-24-4, Lithium fluoride 7791-03-9, Lithium perchlorate 
10025-66-8, Radium chloride 10031-23-9, Radium bromide 
12057-24-8, Lithium oxide 12136-58-2, Lithium sulfide, Li2S 
18488-87-4, Radium nitrite 20610-49-5, Radium fluoride 
20610-52-0, Radium iodide 23320-13-0, Radium sulfide, RaS 
29084-90-0, Radium perchlorate 72172-65-7, Radium hydride, 
RaH2 91864-04-9, Radium carbonate, Ra(HC03)2 91864-07-2, Radium 
formate 92063-64-4, Radium thiocyanate 92274-59-4, Radium 
acetate 98966-77-9, Radium sulfate, Ra{HS04)2 98966-82-6, Radium 
chlorate 99383-52-5, Radium peroxide, Ra02 99383-53-6, Radium 
silicate, RaSi03 

(free energy and heat of formation of, calcn. of) 

IT 142-72-3, Magnesium acetate 301-04-2, Lead acetate, Pb(0Ac)2 

306-61-6, Magnesium thiocyanate 373-02-4, Nickel acetate, Ni(0Ac)2 
516-02-9, Barium oxalate, BaC204 540-69-2, Ammonium formate 

542- 84-7, Cobalt cyanide, Co(CN)2 543-81-7, Beryllium acetate 

543- 90-8, Cadmium acetate 544-18-3, Cobalt formate, Co(02CH)2 
546-89-4, Lithium acetate 547-66-0, Magnesium oxalate 553-91-3, 
Lithium oxalate, Li2C204 556-63-8, Lithium formate 556-65-0, 
Lithium thiocyanate 557-19-7, Nickel cyanide, Ni(CN)2 557-39-1, 
Magnesium formate 563-67-7, Rubidium acetate 563-71-3, Iron 
carbonate, FeC03 563-72-4, Calcium oxalate 584-09-8, Rubidium 
carbonate, Rb2C03 592-05-2, Lead cyanide, Pb(CN)2 598-62-9, 
Manganese carbonate, MnC03 631-61-8, Ammonium acetate 640-67-5, 
Manganese oxalate, MnC204 814-91-5, Copper oxalate, CUC204 
814-93-7, Lead oxalate, PbC204 1066-33-7, Ammonium carbonate, 
NH4HC03 1068-63-9, Cesium oxalate, Cs2C204 1111-71-3, Beryllium 
formate 1113-38-8, Ammonium oxalate, (NH4)2C204 1302-81-4, 
Aluminum sulfide, A12S3 1303-52-2, Gold hydroxide, Au(0H)3 
1304-76-3, Bi203 1308-14-1, Chromium hydroxide, Cr(0H)3 
1309-60-0, Lead oxide, Pb02 1310-61-8, Potassium sulfide, KHS 
1312-43-2, Indium oxide, In203 1336-21-6, Ammonium hydroxide 

1344- 28-1, Aluminum oxide 1345-07-9, Bismuth sulfide, Bi2S3 

1345- 13-7, Cerium oxide, Ce203 1762-95-4, Ammonium thiocyanate 
1948-47-6, Iron cyanide, Fe(CN)2 2013-23-2, Mercury sulfate, 
Hg(HS04)2 2035-66-7, Palladium cyanide, Pd 

(CN)2 2092-16-2, Calcium thiocyanate 2092-17-3, Barium 
thiocyanate 2408-36-8, Lithium cyanide 294 9-11-3, Mercury 
oxalate, Hg2C204 3047-59-4, Iron formate, Fe (02CH) 2 3173-18-0, 
Beryllium oxalate, (BeC204) 3375-31-3, Palladium 
acetate, Pd(0Ac)2 3396-11-0, Cesium acetate 3495-35-0, 
Rubidium formate 3495-36-1, Cesium formate 3879-01-4, Cesium 
thiocyanate 4100-56-5, Magnesium cyanide 4464-23-7, Cadmium 
formate 6010-09-9, Iron thiocyanate, Fe(SCN)2 6013-77-0, Iron 
carbonate, Fe(HC03)2 6484-52-2, Ammonium nitrate 7446-10-8, Lead 
sulfite, PbS03 7446-17-5, Rubidium selenate, Rb2Se04 7446-70-0, 
Aluminum chloride 7447-39-4, Copper chloride, CuCl2 7488-54-2, 
Rubidium sulfate, Rb2S04 7550-35-8, Lithium bromide 
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7580-67-8, Lithium hydride 7616-83-3, Mercury perchlorate, 
Hg(Cl04)2 7647-17-8, Cesium chloride 7681-11-0, Potassium iodide 
7693-27-8, Magnesium hydride, MgH2 7727-15-3, Aluminum 
bromide 7757-79-1, Potassium nitrate 7758-02-3, Potassium 
bromide 7759-01-5, Lead tungstate (VI) , PbW04 7778-18-9, Calcium 
sulfate 7778-74-7, Potassium perchlorate 7778-80-5, Potassium 
sulfate, K2S04 7782-89-0, Lithium amide 7783-20-2, Ammonium 
sulfate 7783-46-2, Lead fluoride, PbF2 7783-52-0, Indium 
fluoride, InF3 7784-18-1, Aluminum fluoride 7784-23-8, Aluminum 
iodide 7787-41-9, Barium selenate, BaSe04 7787-52-2, 
Beryllium hydride, BeH2 7787-58-8, Bismuth bromide, BiBr3 
7787-60-2, Bismuth chloride, BiCl3 7787-61-3, Bismuth fluoride, 
BiF3 7787-64-6, Bismuth iodide, BiI3 7787-68-0, Bismuth sulfate, 
Bi2(S04)3 7787-69-1, Cesium bromide 7789-17-5, Cesium iodide 
7789-23-3, Potassium fluoride, KF 7789-39-1, Rubidium bromide 
7789-41-5, Calcium bromide 7790-29-6, Rubidium iodide 7790-46-7, 
Platinum iodide, PtI4 7790-59-2, Potassium selenate, 
K2Se04 7790-60-5, Potassium tungstate {VI ) , K2W04 7790-69-4, 
Lithium nitrate 7790-79-6, Cadmium fluoride 7790-83-2, Cadmium 
nitrite 7791-11-9, Rubidium chloride 7803-54-5, Magnesium amide 
10006-28-7, Potassium silicate, K2Si03 10010-65-8, Rubidium 
oxalate, Rb2C204 10025-82-8, Indium chloride, InC13 10028-22-5, 
Iron sulfate, Fe2(S04)3 10045-94-0, Mercury nitrate, Hg(N03)2 
10048-98-3, Barium phosphate, BaHP04 10099-58-8, Lanthanum 
chloride, LaCl3 10099-74-8, Lead nitrate 10099-76-0, Lead 
silicate, PbSi03 10101-39-0, Calcium silicate, CaSi03 

10101- 53-8, Chromium sulfate, Cr2(S04)3 10101-63-0, Lead iodide, 
PbI2 10102-05-3, Palladium nitrate, Pd{N03)2 

10102- 24-6, Lithium silicate, Li2Si03 10117-38-1, Potassium 
sulfite, K2S03 10124-43-3, Cobalt sulfate, CoS04 10137-74-3, 
Calcium chlorate 10190-55-3, Lead molybdate (VI) , PbMo04 
10192-29-7, Ammonium chlorate 10294-44-7, Mercury chlorate, HgCl03 
10294-47-0, Lead chlorate, Pb{Cl03)2 10294-60-7, Ammonium 
selenate, NH4HSe04 10326-21-3, Magnesium chlorate 10361-43-0, 
Bismuth hydroxide, Bi(0H)3 10377-51-2, Lithium iodide 
10377-66-9, Manganese nitrate, Mn(N03)2 10415-75-5, Mercury 
nitrate, HgN03 10466-65-6, Potassium perrhenate, KRe04 
12014-56-1, Cerium hydroxide, Ce(0H)4 12018-22-3, Chromium 
sulfide, Cr2S3 12023-99-3, Gallium hydroxide 12027-06-4, 
Ammonium iodide 12030-24-9, Indium sulfide, In2S3 12031-80-0, 
Lithium peroxide, Li202 12033-33-9, Molybdenum sulfide, Mo2S3 
12035-79-9, Neptunium oxide, Np02 12036-34-9, Plutonium oxide, 
Pu203 12038-13-0, Praseodymium sulfide, Pr2S3 12038-21-0, 
Platinum sulfide, PtS2 12038-56-1, Plutonium sulfide, 

Pu2S3 12063-27-3, Iron sulfide, Fe2S3 12067-22-0, Samarium 
sulfide, Sm2S3 12124-97-9, Ammonium bromide 12124-99-1, Ammonium 
sulfide, NH4HS 12125-01-8, Ammonium fluoride, NH4F 12125-02-9, 
Ammonium chloride 12133-10-7, Dysprosium sulfide, Dy2S3 
12133-95-8, Cobalt sulfide, Co(HS)2 12134-58-6, Iron sulfide, 
Fe(HS)2 12135-13-6, Mercury hydroxide, Hg(0H)2 12135-76-1, 
Ammonium sulfide 12139-22-9, Cadmium peroxide, Cd02 12159-66-9, 
Erbium sulfide, Er2S3 12161-77-2, Ammonium oxide, (NH4)20 
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12211-52-8, Ammonium cyanide 12281-24-2 , Neptunium sulfide, Np2S3 
12298-67-8, Mercury peroxide, Hg02 12323-04-5, Beryllium peroxide, 
Be02 13004-83-6, Mercury carbonate, HgC03 13126-12-0, Rubidium 
nitrate 13255-26-0, Barium silicate, BaSi03 13320-71-3, 
Molybdenum chloride, MoCl4 13327-32-7, Beryllium hydroxide 
13400-13-0, Cesium fluoride 13444-96-7, Palladium 
fluoride, PdF2 13446-48-5, Ammonium nitrite 13446-57-6, 
Molybdenum bromide, MoBr3 1344 6-74-7, Rubidium fluoride 
13446-75-8, Rubidium hydride 13450-91-4, Gallium iodide 
13453-24-2, Gold iodide, AuI3^ 13453-71-9, Lithium chlorate 

13453- 86-6, Lithium sulfate, LiHS04 13453-87-7, Lithium sulfite, 
Li2S03 13454-83-6, Cesium nitrite 13454-84-7, Cesium perchlorate 

13454- 94-9, Cerium sulfate, Ce2(S04)3 13454-96-1, Platiniim 
chloride, PtCl4 13455-31-7, Cobalt perchlorate, Co(C104)2 
13465-09-3, Indium bromide, InBr3 13465-30-0, . Mercury chlorate, 
Hg(Cl03)2 13465-94-6, Barium nitrite 13465-95-7, Barium 
perchlorate 13468-91-2, Lead carbonate, Pb(HC03)2 

13477- 09-3, Barium hydride, BaH2 13477-19-5, Cadmium 

silicate, CdSi03 13477-23-1, Cadmium sulfite, CdS03 13477-36-6, 
Calcium perchlorate 13478-18-7, Molybdenum chloride, MoCl3 

13478- 49-4, Erbium sulfate, Er2(S04)3 13492-25-6, Mercury nitrite, 
HgN02 13510-35-5, Indium iodide, InI3 13510-42-4, Rubidium 
perchlorate 13520-59-7, Molybdenum bromide, MoBr4 • 13536-53-3, 
Praseodymium bromide, PrBr3 13536-79-3, Lanthanum bromide, LaBr3 
13536-80-6, Neodymium bromide, NdBr3 13566-03-5, Palladium 
sulfate, PdS04 13568-33-7, Lithium nitrite 13568-40-6, Lithium 
molybdate (VI) , Li2Mo04 13568-45-1, Lithium tungstate (VI ) , Li2W04 
13568-71-3, Manganese sulfite, MnS03 13573-11-0, Magnesium 
tungstate (VI) , MgW04 13587-19-4, Cesium tungstate (VI) , Cs2W04 
13597-52-9, Rubidium tungstate (VI) , Rb2W04 13597-95-0, Beryllium 
perchlorate 13597-99-4, Beryllium nitrate 13598-65-7, Ammonium 
perrhenate, NH4Re04 13637-76-8, Lead perchlorate, Pb(Cl04)2 
13689-92-4, Nickel thiocyanate, Ni(SCN)2 13701-91-2, Lead bromide, 
PbBr4 13708-69-5, Beryllium amide 13718-22-4, Rubidium 
molybdate (VI) , Rb2Mo04 13759-87-0, Samarium bromide, SmBr3 
13760-37-7, Cadmium perchlorate 13760-83-3, Erbium fluoride, ErF3 
13762-14-6, Cobalt molybdate (VI) , CoMo04 13763-67-2, Cesium 
chlorate 13768-48-4, Lithium perrhenate, LiRe04 13768-50-8, 
Magnesium perrhenate, Mg(Re04)2 13768-52-0, Barium perrhenate, 
Ba(Re04)2 13768-53-1, Cadmium perrhenate, Cd(Re04)2 13768-54-2, 
Calcium perrhenate, Ca(Re04)2 13770-16-6, Manganese perchlorate, 
Mn(Cl04)2 13772-47-9, Cesium hydride 13814-62-5, Cadmium 
selenate, CdSe04 13818-75-2, Gadolinium bromide, GdBr3 
13825-25-7, Rubidium nitrite 13870-15-0, Mercury selenate, HgSe04 
13870-24-1, Iron tungstate (VI) , FeW04 13932-02-0, Mercury 
perchlorate, HgCl04 13933-23-8, Iron perchlorate, Fe(Cl04)2 
13966-62-6, Mercury hydride, HgH 14012-86-3, Copper 
perrhenate , Cu (Re04 ) 2 

(heat of formation of, calcn, of) 

14012- 87-4, Nickel perrhenate, Ni{Re04)2 14012-88-5, Manganese 
perrhenate, Mn(Re04)2 14012-90-9, Cobalt silicate, CoSi03 

14013- 02-6, Copper sulfite, CuS03 14013-76-4, Lead perrhenate. 
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Pb(Re04)2 14013-86-6, Iron nitrate, Fe(N03)2 14055-75-5, 
Molybdenum iodide, MoIB 14055-76-6, Molybdenum iodide, MoI4 
14373-91-2, Dysprosium sulfate, Dy2(S04)3 14456-48-5, Dysprosium 
bromide, DyBr3 14457-87-5, Cerium bromide, CeBr3 14474-33-0, 
Scandium iodide, ScI3 14553-76-5, Neptunium sulfate, Np(S04)2 
14590-19-3, Cobalt selenate, CoSe04 14720-21-9, Gold fluoride, 
AuF3 14902-94-4, Beryllium silicate, BeSi03 14984-71-5, Copper 
nitrite, Cu(N02)2 14986-52-8, Cerium chloride, CeCl4 14986-91-5, 
Magnesium selenate, MgSe04 15070-34-5, Magnesium nitrite 
15123-62-3, Rubidium silicate, Rb2Si03 15513-59-4, Mercury 
selenate, Hg2Se04 15513-95-8, Neptunium iodide, NpI4 15586-77-3, 
Cesium silicate, Cs2Si03 15593-52-9, Lithium selenate, Li2Se04 
15600-49-4, Iron iodide, FeI3 15600-74-5, Cerium iodide, CeI4 
15702-36-0, Manganese selenate, MnSe04 15785-09-8, Cerium 
hydroxide, Ce (OH) 3 15855-70-6, Ammonium tungstate (VI ) , (NH4)2W04 
16156-13-1, Mercury sulfate, HgHS04 16509-17-4, Copper silicate, 
CuSi03 17014-71-0, Potassium peroxide, K202 17108-85-9, GaCl 
17153-98-9, Beryllium thiocyanate 17237-93-3, Nickel carbonate, 
Ni(HC03)2 17861-62-0, Nickel nitrite, Ni(N02)2 18488-84-1, 
Beryllium nitrite 18488-96-5, Cobalt nitrite, Co(N02)2 
18541-72-5, Mercury nitrite, Hg(N02)2 18608-81-6, 
Palladium nitrite, Pd(N02)2 18624-44-7, Iron 
hydroxide, Fe (OH) 2 18832-76-3, Cesium sulfite, Cs2S03 
18868-43-4, Molybdenum oxide, Mo02 19073-56-4, Rubidium cyanide 
20548-54-3, Calcium sulfide, CaS 20661-21-6, Indium hydroxide, 
In(0H)3 21159-32-0, Cesium cyanide 21192-37-0, Lead sulfate, 
Pb(S04)2 21645-51-2, Aluminum hydroxide 21908-53-2, Mercury 
oxide, HgO 22400-99-3, Manganese cyanide, Mn(CN)2 22750-54-5, 
Cadmium chlorate 23299-07-2, Nickel amide, Ni(NH2)2 23731-23-9, 
Copper amide, Cu(NH2)2 25417-81-6, Barium sulfide, Ba{HS)2 
27911-69--9, Nickel sulfide, Ni(HS)2 29491-37-0, Lead hydroxide, 
Pb(0H)4 31083-74-6, Rubidium sulfide, Rb2S 33485-98-2, 
Iron hydride, FeH2 33486-01-0, Copper hydride, CuH2 
34781-33-4, Gallium sulfate 35182-15-1, Neptunium hydroxide, 
Np(0H)4 35591-43-6, Mercury molybdate (VI ) , HgMo04 35869-47-7, 
Ammonium silicate, {NH4)2Si03 37020-93-2, Mercury cyanide, HgCN 
37913-38-5, Mercury tungstate (VI) , HgW04 38705-19-0, Mercury 
tungstate (VI) , Hg2W04 39403-39-9, Gold oxide 39406-97-8, 
Gadolinium sulfide 44121-71-3, Nickel sulfate, Ni(HS04)2 
49788-88-7, Neptunium hydroxide, Np(0H)3 50820-24-1, Iron sulfite, 
FeS03 51595-71-2, Mercury sulfide, Hg2S 52814-37-6, Cerium 
bromide, CeBr4 53238-24-7, Gallium sulfide 53408-91-6, Mercury 
thiocyanate 54010-68-3, Manganese carbonate, Mn(HC03)2 
54641-23-5, Magnesium sulfide , Mg(HS)2 55695-92-6, Mercury 
hydroxide, HgOH 56531-94-3, Lead sulfate, Pb(HS04)2 56897-58-6, 
Mercury perrhenate, HgRe04 574 85-08-2, Gold bromide 63314-80-7, 
Cobalt perrhenate, Co(Re04)2 67035-65-8, Palladiiam 
sulfate, Pd(HS04)2 67326-48-1, Beryllium perrhenate, 
Be(Re04)2 67485-51-2, Mercury perrhenate, Hg(Re04)2 68007-07-8, 
Beryllium sulfide. Be (HS) 2 68868-27-9, Mercury formate, Hg(02CH) 
68938-92-1, Platiniam bromide, PtBr4 71334-76-4, Cobalt 
amide, Co(NH2)2 72172-64-6, Cadmium hydride, CdH2 
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72172-67-9, Mercury hydride, HgH2 84973-21-7, Mercury 
formate, Hg02(CH)2 86498-29-5, Iron perrhenate, Fe(Re04)2 
89146-33-8, Mercury sulfite, Hg2S03 91864-05-0, Palladium 
carbonate, Pd(HC03) 2 93688-01-8, Palladium 

carbonate, PdC03 93936-20-0, Neptunium sulfide, NpS2 .94007-89-3, 
Beryllium chlorate 94238-21-8, Mercury sulfite, HgS03 
99001-66-8, Iron amide, Fe(NH2)2 99654-92-9, Neptunium oxide, 
Np203 99770-26-0, Plutonium sulfate, Pu2(S04)3 99770-28-2, 
Neptunium sulfate, Np2(S04)3 100408-75-1, Mercury peroxide, Hg202 
100434-87-5, Mercury amide, Hg(NH2)2 100436-22-4, Mercury amide, 
HgNH2 101764-35-6, Lead hydride, PbH2 107630-45-5, 
Cobalt sulfate, Co(HS04)2 107630-52-4, Iron chlorate, Fe(Cl03)2 
108020-48-0, Mercury silicate, HgSi03 108021-24-5, Mercury 
silicate, Hg2Si03 108021-33-6, Manganese sulfate, Mn(HS04)2 
108064-77-3, Mercury sulfide, HgHS 114115-33-2, Ammonium amide, 
NH4NH2 122493-83-8, Mercury molybdate (VI ) , Hg2Mo04 126549-44-8, 
Gold sulfide 

(heat of formation of, calcn. of) 



